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EFFICIENCY 1 1 

Ever the Goal of the Progressive 
Manufacturer 

EFFICIENCY!! 

Ever the Need of the 
Service Man 



EFFICIENCY!! 

Ever Necessary to 
Flawless Reception 
in the Home. 
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Gives this and more.... With 
Radio's Premier Tube Developments 

TRIPLE-TWIN * TELEVISION • FOTO-LECTRIC 

TUBES 



Write for latest free bulletins— Turn to Page $20A 
for our Card — Keep up with progress by contact with 
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ARE YOU 

*SET* 

TO START 
THE RACE TO 
BETTER 
TIMES 

? 



JAAN 



It's just as true — or even truer — in business as in sport. The man 
with real, practical TRAINING is the one to win. Now that busi- 
ness is returning to normal there's going to be a harder race to 
win the prizes of big-pay jobs, independence and a future, than 
ever before. Are you "all set" to race? Have you the necessary 
TRAINING to bring you in among the winners! If not, DON'T 
WAIT! Get the training NOW while there's still time! 

Get Your Training for Work in Profitable 

RADIO-TELEVISION 

in the Great Coyne School in Only IO Weeks 



Here's the most fascinating, fastest-growing field in the 
world today. In Radio there are thousands of jobs pay- 
ing BIG MONEY— up to ?50 a week and more. COYNE 
TRAINING fits you to hold better jobs— prepare to be 
a Designer, Inspector or Tester ... a Radio Salesman, 
Service or Installation Man . . . Operator or Manager 
of a Broadcasting Station ... a \V ire less Operator on 
a Ship or Airplane . . . Coyne trains you, too, for Talk- 



ing Picture and Television and Sound Work! In just a 
few short weeks, by exclusive Coyne methods, you are 
trained for a future that holds marvelous opportunities 
for top-notch salaries, or for a business of your own 
and real independence. Find out about this great game — 
get all particulars — see how simple it is for any ambi- 
tious man to get into it with the help of this great, na- 
tionally-recognized school. 



LEARN BY DOING— NO BOOK STUDY 



When you come to COYNE for training you start right 
in doing practical, interesting work on the greatest lay- 
out of Radio, Television and Sound Equipment you ever 
dreamed of seeing. Scores of the most up-to-minute 
Radio Receivers, real Broadcasting Equipment, latest 
Television Apparatus, Talking Ficture and Sound Re- 
production Equipment, Code Practice Equipment, etc., 
are here for you to use and learn by actual operation, 
servicing and repair. Previous experience or advanced 
education isn't needed. The useless theory — the tedious 
book study — is cut out by COYNE methods. We re- 
place it with actual practice and experience in modern, 
completely equipped shops in our own huge building. 
The result is that you get more training in 10 weeks at 
COYNE than you ordinarily could in long months of 
tiresome book study. 

Earn as You Learn — We'll Help You 

Don't let lack of rea<ly cash hold you hack in Retting the TRAINING 
you must have to be a winner. Many COYNE students make all or a 
Rood share of their living expenses while going to school. If you need 
that kind of help just let me know. We run an efficient Employment 
Service to help you get spare-time employment while you are here — and 
that aids you in finding full-time jobs whenever you need them during 
your whole life. OOYNE has heen training men for nearly a THIRD 
OF A CENTURY — its value has been tested and proven by thousands 
of men who are now success ful and happy. YOU can have a future 
like that — YOU can be one of the winners in the race of life. Why 
not learn how easy it is ? 




COYNE 



ELECTRICAL SCHOOL 



H. C LEWIS, President 



Founded 1899 



SEND NOW FOR BIG FREE BOOK soo s. Pauiin. St., o ep . sz-sh Chicago, ill. 



Just mail the Coupon! It will bring you a thrilling big book, illus- 
trated with actual photographs taken in COYNE SHOPS and showing 
how our methods TRAIN you so practically that employers are glad 
to have you if you have a background of COYNE TRAINING. This 
book tells you everything you want to know about the tremendous RA- 
DIO FIELD— describes the vast opportunities that exist in it- tells 
Jibout the future in it for men who know. It's a book of FACTS that 
is more fascinating than fiction. You'll enjoy every word of it — and it 
may be the means of starting you on a real, successful, prosperous 
career. GET IT AT ONCE* Just mail the coupon ! 



J H. C. Lewis. President. 

I Radio Division, Coyne Electrical School. 

I 500 S. Paulina St., Dept. 82-SFT Chicago, III. 

J Dear Mr. Lewis: Semi me your Rig, FREE Radio Book, and tell me how I 
I can get the TRAINING that will make me a WINNER. 
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conveniently adapted to numerous uses, as the authors 
show. 
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"Hop aboard our 'Magic Carpet" 
for a thrill-ride round the globe*' 

LONDON - PARIS • ROME • MADRID 



JUST turn a switch and — z- i-p! we're off" on 
a world tour via radio. Because it's a new 
SCOTT ALL WAVE DELUXE there'll be 
no fussing and fumbling about — only one 
dial to tune, no coils to plug in, no trimmers 
to adjust carefully. Just use the convenient 
log furnished with the set and the foreign 
station you want — maybe 10,000 miles or 
more away — comes in on the dot. 

Let's Start to Merrie England! 
Let's try G5SW, Chelmsford, England. Get it any day 
between 3:00 and 6:00 P.M. Hear peppy dance music 
from rhe Horel Mayfair in London (Yes, those Britishers 
furnish music that's as *'hot" as any orchestra in the 
States!). Then, too, there are world news broadcasts 
that tell listeners all over the far-flung British Empire 
the news of the day in the homeland. At 6;00 P.M. 
(Midnight London time) it's thrilling to hear "Big Ben," 
in the House of Parliament, strike the hour of midnight 
in a sonorous voice. 

Foreign Reception Every Day in the Year 

Tired of the English program, eh? Like something 
French? That's easy — let's go to gay Parcc. 

Here's Radio Colonial, Paris, France, and it is on the 
air for the SCOTT ALLWAVE DELUXE any day 
between 3:00 and 6:00 P.M. Hear those dulcet tones of 
a spirited Mademoiselle? Whar, you can't understand 
French? Never mind^hcte's an orchestra and a song. 
Music is a universal language. This is Monday — that's 
lucky, for there'll be an hour's talk in English today 
about the encampment of the Veterans of Foreign 
Wars to be held in Paris in 1935. 

10,000-Mile Distant Stations Guaranteed 

Unusual to get such reception? Not at all for this 
receiver. This new SCOTT ALLWAVE DELUXE is 
guaranteed to bring it in like that — yes, absolutely 
guaranteed to bting in foteign stations 10.000 miles or 
more away, every day of every week in the year, with 
loud speaker volume. 

How can they make such a guarantee? Well, chiefly 
because the SCOTT ALLWAVE DELUXE is a 
custom-made receiver. It is built with as much care and 



precision as a fine watch. There's skilled designing and 
engineering behind It too — as well as parts good enough 
to carry a five-year guarantee against failure. 

Most Perfect Tone Quality in Radio 

Want to hear some more? Sure! Where do you want 
to go? Germany? All right. Here's Zecsen. It can be 
SCOTT-cd any mort ting between 9:30 and 11:00. From 
it you will hear about the grandest symphony concerts 
put on the air any place. You'll be glad your SCOTT 
ALLWAVE DELUXE has such exquisite tone. And 
it is exquisite tone! So perfect that, in a studio test, 
observers were unable to distinguish between the actual 
playing of a pianist and the SCOTT reproduction of 
a piano solo from a broadcasting station when the set 
and the pianist were concealed behind a curtain. 



SCOTT ALL 



Tired of Germany? Then let's jump to Spain on our 
"Magic Carper." Here's EAQ, Madrid. Hear the casta- 
nets ami guitars? Always typically Spanish music from 
this station between 7:00 and 9:00 P.M. You'll enjoy 
EAQ doubly because they thoughtfully make their 
announcements In both English and their native tongue. 

Opera Direct from the Eternal City 

Want a quick trip farther south? Here's Rome — 
12RO. The lady announcer's voice is saying, "Radio 
Roma, Napoli." From here, between 3:00 and 6:00 P.M. 
daily, you'll hear grand opera with its most gorgeous 
voices and with the finest accompaniments. 

So you want to hear what's doing on the other side 
of the world now? That's easy, let's get up early and 
pick up VK2ME, from Sydney, Australia, any Sunday 
morning between 5:00 and 8:30 A.M., or VK3ME. 
Melbourne, any Wednesday or Saturday morning, 
between 4:00 and 6; 30 A.M. Hear the catl of the famous 
bitd of the Antipodes— the Kookaburra. There'll be 



an interesting and varied program, music, and always 
a talk on the scenic or industrial attraction of the 
country. 

Australian Stations Sound Close as Home 

Can I get Australia easily? Why, of course you can! In 
a test didn't one SCOTT ALLWAVE pick up every 
regular program from VK2ME in Chicago, 9,500 miles 
away, over a uholc year's time? Quite a record? You bet! 
And what's more, the programs received were recorded 
on phonograph records, and one was even played back 
to Australia over long distance telephone, and they 
heard it cleat as a bell! That's performance! 

These are but a few of the more than 200 foreign 
stations that may be heard by SCOTT owners. 

Tired of foreign travel? Well, let's jog about the 
STATES — or Canada or Mexico — on the regular 
broadcast frequencies. Wonderful? You betl There was 
never finer reception. Or you can eavesdrop on police 
Calls, internarional phone transmission, gabbing ama- 
teur wireless telephony fans. Your fun with a SCOTT 
ALLWAVE DELUXE is unlimited. 

New Values! Prices Lowest Ever! 

Too expensive for you? Not at all! A SCOTT ALL* 
WAVE DELUXE won't cost you more than any good 
model of an ordinary receiver. And it gives so much 
more in pleasure and satisfaction! 

You'd like to know more about it — the technical 
details, and proofs of those wonderful performances? 
Easy! Just tear out the coupon below, fill in your name 
and address, and mail it TODAY. 



THE E- H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravens wood Ave., Dept. C 1 12, Chicago, III. 

Tell me how I can have a SCOTT ALLWAVE 
DELUXE for a "Magic Carpet" of my own, and send 
mc complete technical details, proofs of performance, 
and complete information. 



Address 

City 
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More Money 





I show beg inners how 
ex perienced service men 




Rroadcn sting 
Stations employ trained 
men for jobs paying up to $5,000 
a year. 




Television— the coming field of many 
great opportunities— is covered by 
u>>* course. 




Spare time 
set servicing pays 
many X.K.I, men $'200 to 
$1,000 a year. Kull time men make 
as much as $50, S«5, and $75 a week. 



Talking Morics— an intention mado 
possible by Hadin — employ* many well 
trained Radio men for jolis paying as 
mueh as $<5 to $100 a week. 



My book, "Rich Rewards in Radio," gives you full infor- 
mation on the opportunities in Radio and explains how I 
train beginners at home to become Radio Experts and experi- 
enced service men for better Radio jobs — better pay. It's 
free. Clip and mail the coupon NOW. Radio's amazing 
growth has made hundreds of fine jobs which pay $50. $60, 
$75, and as much as $100 a week. Many of these jobs lead 
to salaries as high as $125 and $150 a week. 

Radio— the Field with a Future 

Once or twice in a man's lifetime a new business is started 
in this country. You have seen how the men and young men 
who got into the automobile, motion picture, and other in- 
dustries when thev were started had the first chance at the 
big jobs— the $5,000, $10,000. and $15,000 a year jobs. Radio 
otTers the same chance that made men rich in those businesses. 
It has already made many men independent and will make 
many more wealthy in the future. You will be kicking your- 
self if you pass up this oncc-Jn-a-litetime opportunity for 
financial independence. 

Many Radio Experts make $50 to 
$100 a week 

In the short space of a few years. 300,000 Radio jobs have 
been created, and thousands more will he made by its future 
development. Men with the right training — the kind of train- 
ing I will give you in the N.R.I. Course — have stepped into 
Radio at 2 and 3 times their former salaries. Experienced 
service men as well as beginners praise X.R.T. training tor 
what it has done lor them. 

Many make $5, $10, $1$ a week extra 
in spare time almost at once 

My Course is world-famous as the one "that pays for 
itself.'* The day you enroll I send you material, which you 
should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will 
show you how to do other repair and service jobs on the side 
for extra money. I will not only show you how to do the 
jobs, but how to get them. I'll give you the plans and ideas 
that have made $200 to $1,000 a year for N.R.I, men in their 
spare time. G. W. Page. 110 Raleigh Apts., Nashville. Tcnn., 
wrote me: "I made $935 in my spare time while taking 
your Course." My book. 'Rich Rewards in Radio.'* gives 
many letters from students who earned four, five, and six 
times their tuition fee before they graduated. 

Get ready for jobs like these 

Broadcasting stations use engineers, operators, station man- 
agers and pay up to $5,000 a year. Radio manufacturers 




Police Departments are 
| finding Ra<llo a great aid 
in Ihelr work. Many 
Rood job* have been made 
In this new field. 



Some Radio 
Firms That Have 
Hired N. R. 1. 
Men 

Atttater-Kent 
Crosley Radio Corp. 
City of Akron (1'ollce 

i>ept.) 
DeKorest lladlo Co. 
1\ A. II. Andrea Co. 
General Klertrlr Mfg. Co. 
Grlgsby-Grunovv Co. 
Kolster 

National P.rofid< astinit Co. 
Pan-Auierlcan Airways 
Paramount Sound Studios 
Philco-Phila. Storage 

Ratlery Co. 
Radio Corp. of America 
Radio Corp. of China 
Stew a rt - Wa rner Corp. 
St rnraberg -Carlson Mtg. 

Co 

U. S. A mo- 
ll. S. Navy 
U. S. Naval Research 
Lata. 

li. S. Coa t Guard 
U. S. IH-pt. of foiiimerre 
Westlnghouse Klevtric Co. 
Western Klectrlc Co. 
Zenith lla<lio forp- 
Ameriean Tel. & Tel Co. 
Thomas A. KdUon. Inc. 
Pacific Air Trail simrt 
Rroadcaatlng Stations. 



WUC 
KSI. 

rwx 

W.MAQ 
W.I A X 

wnow 

woi< 

wciip 

KM OX 

KW WO- 



WS IX 

wiiAn 

WI.W 

WKNU 

WP.1II 

WK.lt> 

WltNY 

W.\.\ \1 

WCSJi 

WOIU 



Some of the Jobs 
N. R. I. Trains 
Men For 

Itroadcast l^ineer 
Maintenance Man in 

P.ro.idrasting Station 
Initallatlou Knglneer of 

P.nudcast Apparatus 
Operator in P.roadeast 

Station 
Aircraft Radio Operator 
Operator of Airway 

He aeons 
Service Man on Sound 

Picture Apparatus 
Operator of Sound Picture 

Apparatus 
Ship Operator 
Scnii© Man on Public 

Addres> Systems 
Installation Knglneer on 

Public Address System* 
Sale* Manager for Retail 

Stores 

Serrice Manager for Re- 
tail Stores 

Auto Radio I nil all at ion 
and Service Man 

Television I broad a: t 
Operator 

Set Servicing Expert 



CLU/ Mail Coupon Today - - - Get The Facts About 
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for You in Radio 



to get into Radio quickly 
how to get better jobs -better pay 



*J4eJvt±, 




$400 Each Month 

"I spent fifteen years as 
travelling salesman nm! 
was inaklnif good money, 
but eoulil see the oppor- 
tunities in lladlo. Heller e 
me, I am not sorry, for 
I have i uncle more money 
Mian ever before. 1 hate 
miiile tnoi c ilmn $100 
eacii month and it really 
was your course that 
bron glit me to this 1 
can't say too mueh fot 
your school." J. G. Dalil- 
stead, lUdlo Station KYA 



San Franci eo, Cal. 




Radio Service 

Man Doubles 

Salary 

"I spent 15 year? 
building ami repairing 
Itadios, hut felt I could 
refresh m.v memory am' 
learn about development 
I had over looked 1'pon 
completion. I wns ap- 
pointed Service Manager 
of Vnrki k Hull, and was 
Immediately repaid for the 
cost ami time spent in 
study. I Rire the N.H.I, 
full credit for my success 
in the lladlo Held— It im- 
mediately increased my 
earnings IOC*." f. V. 
McLaurlne, 1 T5 1 1 r.uilford 
Ate., Baltimore. Md. 




From $10 to $50 
a week in spare 
time 

"Itesides being em- 
ployed by the I'mrrr & 
Light Company to locate 
Hadlo imei evem e In thl> 
district, which ii a very 
rockI position. I ha\c si 
servlee h\n>lness of my 
o\cn that nets me from 
$ln to $50 a week in 
snare time. I owe ill my 
sucre <s lo the Natlotta) 
lladlo Institute, as 1 \va 
only a common factor) 
worker before taking \iu 
eourse." H. L. Penie 
812 W. High Street 
I'iijua, Ohio. 



employ testers, inspectors, foremen, engineers, service 
men. buyers, and managers for jobs paying up to 
$6,000 a year. Radio dealers and jobbers (there arc 
over 35,000) employ service men. salesmen, buyers, 
managers and pay up to $100 a week. Radio oper- 
ators on ships enjoy life, see the world, with board 
and lodging free, and get good pay besides. Talking 
pictures pay as much as $75 to $200 a week to men 
with Radio training. There are hundreds of oppor- 
tunities for you to have a spare time or full time 
Radio business of your own — to be your own boss. 
I'll show you how to start your own business with 
practically no capital — how to do it on money made 
in spare lime while learning. My book tells you of 
other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

You can learn at home in your 
spare time to be a Radio Expert 

T told your job. There is no need for you to leave home. 
T will train yon quickly and inex|>ensi vely during your spare 
time. Yon don't have lo 1* a high school or college graduate. 
My Course is written in a clear, interesting style that most 
anyone can grasp. I give yon practical experience under 
my 50-50 method of training — one -half from lesson hooks 
and one-half from practical experiments with equipment given 
without extra charge. This unique and unequalled method 
has been called one of the greatest developments in corre- 
siKuulence Radio training. N.K.I, pioneered and developed 
it. It makes learning at home easy, fascinating, practical. 

Learn the secrets oS Short Wave, 
Television, Talking Pictures, Set 
Servicing, Broadcasting 

I'll give you more training than you need simply to get 
a jol» — I'll give you your choice, and not charge you extra 
either, of my Advanced Courses so that you may SPtClAL.- 
IZr! in these subjects- (1 ) Television. (2) Set Servicing 
nnd Merchandising. (.1) Sound Tictures and Public Address 
Systems, (4) Mroadcasting. Commercial and Ship Radio 
Stations, (5) Aircraft Radio. Advanced specialized training 
like this gives you a decided advantage. 

Your Money Back 
if you are Not Satisfied 

T will give you an agreement in writing, legal and binding 
upon this Institute, to refund every penny of your money 
upon Completing my Course if you are not satisfied with my 
Lessons and Instruction Service. The resources of the 
National Radio Institute. Pioneer and World's Largest Home- 
Study Radio School, stands behind this agreement. 

Find out what Radio offers you. 
Get my book AT ONCE 

One cony of my valuable 64-page book. "Rich Rewanls 
in Radio,' is free to any resident of the TJ. S. and Canada 
over 15 years old. It has started hu ml reds of men and 
young men on the road to better jobs and a bright future. 
It has shown hundreds of men who were in blind alley jobs, 
how to get into easier, more fascinating, hetter paying work. 
It tells you what my graduates are doing and making, where 
the good jobs are in Radio, what they pay. how you can 

ickly and easily fit yourself to be a Radio Mxpert. The 
Coupon will bring you a copy free. Send it at once. Your 
request does not obligate you in any way. ACT NOW. 

J. E. SMITH, President 
Dept. 2MX, National Radio Institute 
Washington, D. C. 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without £xfra Char ge 



My course is not all Iheory. I'll show yon 
how to use my special Radio Ktjuipment for eon- 
duetlnK experiments and building clmdts which 
illustrate Important principles used in such welt- 
knoun sets as WestlnKhouse. Oeneral Electric. 
Phllto. K.C.A.. Victor, Majestic, and olher*. 
You work out with your own hands ninny of the 
Ihlnk's you read In our lesson books. This 30-00 
method of training makes learning at home ca*y. 
Interesting, fascinating, intensely practical. You 
learn how set. uork. why they work, how to make 
them «ork when lliey are out of order. Training 
like tills shows up In your 
pay envelope — when yon gtadu- 
atu you have had : raining nnd 
experience — you're not simply 
looking for a joh where you 
can get experience. 




With N.R.I. equipment yon learn to build and thor- 
oughly under- 1 ami set testing equipment — you can use 
X It. I. equipment In your spare time service work for 
extra money. 



I have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 

"BIGGER, 



FILL OUT AND MAI 
THIS COUPOIV" 





0DA\ 




Mr. J. E. SMITH, President 
National Radio Institute, Dept. 2MX 
Washington, D. C. 

Dear Mr. Smith: Send me your hook, "Rich 
Rewards in Ra<lio." which points out the oppor- 
tunities for spare time and full time jobs in 
Radio and ynur famous 50-50 method A train- 
ing men to Ixrcome Radio experts through home 
study. This request docs not obligate me. 



\<tmf . 



The Famous Course That Pays For Itself 



i Addr 

k City, 



.State. 
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a new Free service 

Booklets that will be mailed to you free if you send in coupon below 



75. SOLAR ELECTROLYTIC 
CONDENSERS 

This catalog presents electrolytic con- 
densers of both the wet and dry types, and 
includes an unusual variety. Several of 
the condensers are of new design and are 
being adopted for the latest models of re- 
ceivers. Practically all types of fixed con- 
densers generally used in radio sets dur- 
ing the past few years are incorporated 
in the line. They range from little molded 
mica condensers to lcrge multiple section 
electrolytics for filter and power factor 
correction purposes, and can be had in 
many different mechanical sizes and 
shapes. Valuable technical information, 
such as capacity and D.C. leakage at vary- 
ing temperatures, e fleet of frequency 
changes on capacity and power factor, etc., 
is also given. This catalog contains 16 
pages ami is bound in a durable paper 
cover, Solar Manufacturing Corporation. 

76. THE COAST-TO-COAST 
"BROADCAST" 

The "Broadcast" is the Fall 1932 edition 
of a 100-page mail order catalog that is a 
veritable encyclopedia. Its listings are 
very varied, and run from soldering lugs 
to complete 100-watt public address ampli- 
fiers. Every article is well illustrated and 
described for the benelit of radio dealers 
and Service Men. for whom the volume is 
.specifically intended. 

More than 25 per cent of this catalog is 
devoted to public address amplifiers and 
equipment, on which the engineers of the 
company have done considerable work. 
A number of special amplifiers for both 
portable and stationary use are described, 
and special attention is given to a uni- 
versal 15- watt job that performs equally 
well either from 110 volts A.C. or a stor- 
age-battery operated A.C. power unit. In 
view of the fact that 1921 is a year of un- 
usual political importance, with many 
candidates for public otlice taking to the 
microphone, an amplifier of this type is 
likely to be a very profitable item for the 
Service Man. Many useful technical hints 
on P.A. operation are included. 

A large amount of space is also given 
to replacement power transformers, con- 
densers and resistors for ordinary service 
work. This catalog is well prepared and 
is worth saving. Coast-to-Coast Radio 
Corporation. 

77. SAMSON MICROPHONES AND 
ACCESSORIES 

The well-known line of Samson "PAM" 
amplifiers is now being supplemented by a 
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%dio(raft 

READERS' 
BUREAU 

On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of "Radio- 
Craft/' The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 

This Service is absolutely free to 
all Readers of "Radio-Craft." 

Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 



series of high quality microphones and ac- 
cessories, which are described in a bulletin 
which gives their technical characteristics. 
The first seven "mikes" are of the double- 
carbon-button type. Four of these are in- 
tended for suspension in the familiar ring 
stand, two are of the hand type, and the 
last resembles an ordinary desk telephone. 
The second group comprises three dynamic 
microphones, which use the same unit in 
different forms of mounting. The third 
and last group is a pair of condenser 
"mikes" designed for broadcasting pur- 
poses. All these microphones are of in- 
terest to public address and broadcasting 
specialists. Samson Electric Company. 

78. MAKING AUTO RADIO SETS ALL 
ELECTRIC 

The popularity of the auto radio set has 
stimulated radio engineers toward t lie de- 
velopment of economical ami satisfactory 
sources of M B" power to replace batteries. 
One of the most successful devices brought 
out so far is the Carter Genemotor, which 
is described in a folder of the above name. 
This machine is a small rotary converter 
that operates on the car's six-volt storage 
battery and supplies smooth direct current 
at 135 or 180 volts at current drains of 20 
or 30 milliamperes, depending on the par- 



ticular model. The outstanding feature of 
this converter is its low current consump- 
tion, which is less than two amperes. As 
this is only about as much current as tins 
parking lights take, the battery is not 
overloaded, the charging generator does 
not require readjustment, and the normal 
operation of the car is not impaired. The 
machine measures only 5 x S% x 9V 2 
inches and is easiJy installed. A special 
model for sound trucks is available. This 
draws 4% amperes from the storage bat- 
tery and supplies 225 volts at 75 milli- 
amperes. Carter Genemotor i orporation. 

79. MILES MICROPHONES 

Microphones, dynamic speaker units, 
trumpets, battles, horns, interphone sys- 
tems, and public address amplifiers, in 
interesting variety and number, are de- 
scribed in this new catalog and supple- 
mental data sheets, which should be kept 
on file by every Service Man or technician 
who works with public address amplifiers 
and associated apparatus. The "Connecto- 
phone" system for private communication 
within an office, department or building 
is of special interest, as it offers Service 
Men a new field of business. Miles lie- 
producer Company. Inc. 

80. FLECHTH El M CONDENSERS 

A wide variety of fixed condensers, 
ranging from tiny midgets, the size of 
postage stamps, to heavy transmitting 
units a foot high, are described and illus- 
trated in the latest Flechtheim catalog. 
This is very useful for reference in design 
and service work, as it gives the me- 
chanical " dimensions and electrical char- 
acteristics of all models in minute detaii, 
A. M. Flechtheim & Co, 

■ i ■ — • | 

| RADIO-CRAFT 75-80 
I Readers Bureau 

96-98 Park Place, New York, N. Y. 

I Please send me free of charge the fol- 
lowing booklets indicated by numbers in 
Ij the published list above: 

I No | 



| .Vnme | 

I Address | 

City State 

(Please check the following) I 
I I am I 
I (I) □ Sen-ice Man (2) O Experimenter j 
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Improved Super-Heterodyne Circuit 




ALL-WAVE RADIO 



own 

est 



W OTUl W lUe J\eLepiWn this sensat ional new Midw 
16-tube ALL-WAVE set with a tuning range of 15 to 550 meters 
Hear standard U. S. broadcasts from coast to coast, listen to ama- 
teurs, police calls, airplane conversations, and, when conditions are 
favorable, short-wave broadcasts from England, Germany, France, 
Italy, South America, Australia, and other stations all over the 
You get the WHOLE WORLD 



world. 

OF RADIO when you get this new 16- 
tube Midwest — and you buy it at an 
amazingly low price direct from the big 
Midwest factory, on easy payments if 
you wish. No middlemen's profits to pay 
when you buy the Midwest way. 

Don't be satisfied with less than a 
16-tube Midwest ALL- WAVE set. A re- 
ceiver covering only the regular broad- 
cast waves is only half a set. Improve- 
ments in short-wave programs and re- 
ceivers have made ordinary broadcast 
sets obsolete. The Midwest A 11- Wave 
gives you everything that's good in radio, 
both at home and from abroad — and all 
in one single dial set with perfect tone 
and volume control and the marvelous 
new color-lite tuning and STAT-OMIT. 

Don't buy any radio until 
you get the big new Mid- 
west catalog. Just sign and 
mail the coupon or Bend 
your name and address on 
a postal — NOW ! 




ALL THE NEW 
1933 FEATURES 



Stat-Omit Tuning Silencer ...» 
Class "B** Amplification .... 
Color-Lite Wave Band Selector .... 
Acoustically Matched Dual Speakers . . 
Full Hand Automatic Volume Control 
Dual Power. Two separate transformers 
Dual Ratio Dial .... 
One Complete Chassis .... 
Complete Scientific Shielding .... 
18 Tuned Circuits, 9 in cascade . . . . 
IS to 550 Meter Tuning Range . . . . 
Image Frequency Suppressor .... 
Fractional Microvolt Sensitivity . . . . 
Full. Floating Variable Condenser . . . 
Absolutely Faithful Tone Reproduction 
Positive Tone Control .... 
Thermal Safety Fuse .... 
Duplex Duo-Diode Detection .... 
New Type Tubes . . 
Low Operating Cost 



(ompletery 
Assembled 
with 
Lorqe 
Dual 
Speakers 



TERMS 

AS LOW AS 

$5 DOWN 



COMPLETE LINE 

OF CONSOLES 
The bit? new Mid- 
west cat a lop shows 
gorgeous line of ar- 
tistic consoles in the 
new six* leg designs. 
Mail the coupon 
now. Get all the 
facts. 



Deal Directwith Factory! 

SAVE UP TO 50 * 

Midwest sweeps aside the costly old-fashioned way of selling through 
distributors and dealers. You buy direct from the Midwest factory 
with just one small profit added. You save all of the middlemen's 
profits. 

Investigate! Mail the coupon. Get the Midwest catalog. Learn 
the facts about Midwest 9, 12 and 16-tube ALL-WAVE sets— also Bat- 
tery sets and amazing new Radio Phonograph. Learn about our 
sensationally low factory prices, easy payment plan and positive 
guarantee of satisfaction or money back. Get a bigger, better, more 
powerful, Letter toned radio — at a positive saving of 30% to 50^ I 

MIDWEST RADIO CORP. 

Dept. 112 (Est. 1920) CINCINNATI, OHIO 



Read this letter I 

"During the past week I logged the following: 
FY A Pontoise. France; GBK Rugby. England; HVJ 
Vatican City, Italy : XDA Mexico City; VK2ME Syd- 
ney, Australia; VE9GW Bowmanville, Canada; 12Ro, 
Rome, Italy; G5SW Chelmsford, England; CGA and 
VE9DR Drummondville, Canada. Also picked up 
many amateur and airport stations from all over 
United States. Numerous ship, shore and trans- 
atlantic phones from both sides and an Hawaiian 
Test Station came in clear and sharp. Several 
Spanish and German Speaking stations have 
also been received but not yet identified. 
Have received every broadcast from 
FY A, morning and afternoon, 
over a week with wonderful 
tone and volume. The Mid- 
west set is certain 
one to be proud of. 1 
— <Vm. S. Teter, 
Winterpark, 
Florida. 
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Tune the N E W way 

n MorWorld-Wide Reception 

with the LINCOLN DE LUXE SW 33 



FOR 10 DAYS 
RIGHT IN YOl R OWN HOME 
AND 

YOU WILL UNDERSTAND 



WHY 



s 



IT 



We Have Not Had 
One Single Request for Refund on the 
Lincoln DeLuxe SW-33 

WHY — Only eight requests for refund were made in the whole previous year; which were 
promptly made. 

WHY — The MacMillan Expedition, Professional Experts, and super-critical fans are so 
enthusiastic about Lincoln performance. 

WHY — Automatic volume control, silent tuning, dual control allowing full sensitivity with 
low speaker volume, undistorted high amplification and a range of 15-550 meters, 
is giving Lincoln owners 100% satisfaction. 

You Can Buy the Lincoln DeLuxe SW-33 on a Ten Day Trial With 

Money Back Guarantee 



LINCOLN 

Defuxe Receivers 



LINCOLN RADIO CORPORATION 

Dept. RC11, 329 S. Wood St., Chicago, III. 

Please send information on Q A.C. D D.C. receivers. 



Name 

Address 

City 



State 

Print name and address plainly 
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I SERUICE MAN - DEALER RADIOTRICIAN J 

Takes the Resistance Out of Radio 



Editorial Offices: 96-98 Park Place, New York, N. Y. HUSO GERNSBACK, Editor 



Vol. IV, No. 5. November, 1932. 



THE DECLINE OF RADIO SETS 

An Editorial by HUSO GERNSBACK 



THE radio industry is apt to place the blame for its de- 
clining business during the last two years on the 
depression, when, as a matter of fact, all of the falling 
off in business is not necessarily traceable to the de- 
pression alone, A large portion of the reduction in business 
must necessarily be laid right at the doors of the manufac- 
turers themselves who, with a detached disregard of the 
ultimate consumer, have done everything in their power to 
discourage not only the customer, but the Service Men too. 
The radio industry could very well take a leaf out of the 
book of the automobile manufacturers and learn that the 
worn-out slogan "The Customer be Damned" is no longer 
up-to-date and applicable. Years ago, v\hen something went 
wrong with your car, you had to crawl underneath it to 
make necessary adjustments. Nowadays, automobile manu- 
facturers build cars in such a way that when trouble arises 
it can be rectified with the least possible amount of effort. 
Can you imagine an automobile manufacturer putting spark 
plugs in a position so inaccessible that it is well-nigh Im- 
possible to reach them? Of course yon cannot. 

Yet, radio set manufacturers do just this very thing. 
Have you ever tried to replace a rear tube in some of our 
present-day receivers? It just can't be done. You must 
take out the chassis and do a lot of fussing until you can 
reach the tube. In other words, the radio manufacturer 
makes it as hard as possible for you. All he seems to be 
interested in is to sell his set. There are, to be sure, notable 
exceptions to the rule, but a large percentage of set manu- 
facturers don't seem to give a whoop and blithely go on 
their old way. 

Then, when it comes to tube replacements in general, 
there certainly is nothing more preposterous under the 
sun. Have you tried to replace a tube in a sot these days 
—and who hasn't? Unless you are a magician or are 
equipped with X-Ray eyes; or unless you have Einsteinian 
faculties that enable you to look around corners, it is next 
to impossible to put a tube in a socket these days. 

There are four, five, six, and seven prongs on the present 
tubes, and there is, of course, no guiding device that tells 
you how to place the tube; and unless you can see the holes 
of the socket, replacement becomes a real job. If all the 
billions of curse words, invectives and other interesting 
language were placed on top of each other, and if the in- 
ventor of the modern tube socket were placed underneath 
this pile, humanity would no doubt benefit a great deal. 

Of course, the whole thing started originally because the 
radio manufacturers, out for the last fraction of a cent, 
did away with the guide tube and socket pin because the 
guide tube was expensive, and still more expensive to 
rivet into place. Naturally, they did away with it. forget- 
ting the ultimate consumer in the process. So now we have 
one of the most intolerable conditions that was ever foisted 
on a long-suffering humanity. Eventually, the tube and set 
manufacturers will get together again and do something 
about it. so you can place a tube in a socket without running 
a temperature, and without cursing tube and set manu- 
facturers. I have, however, little hope that it will happen 
during this century. 

Exactly the same sort of argument can be advanced for 
the pilot lamp. Someone originally had a good idea when 
he thought of placing a pilot lamp on a dial for illumination 



purposes so that the customer may see where the set is 
tuned. All well and good if a first-class lamp of a good 
American make were used. Unfortunately, manufacturers, 
dealers, and supply houses, in order to buy as cheapiy as 
possible put— the curse of American business— the cheapest 
kind of Japanese bulb into the pilot-lamp socket. It is well- 
known that there are no worse bulbs on the face of the globe 
than the Japanese. The only thing that can be said for 
them is that they light up when they are new and that they 
are verv cheap, but everyone knows that they do not last. 
So that when the poor Service Man conies around the 
set literally has to be ripped apart and th*» chassis taken 
out, nine times out of ten, in order to get that confounded 
little bulb into place. 

It would seem that some bright office boy in the average 
radio plant could, within five minutes, develop a set where 
the pilot lamp was really accessible; but in this instance, 
as well, I have little hope that it will be done during the 
present century. 

I mentioned in a former editorial the fact that many set 
owners would dearly like to attach one or two extra loud- 
speakers to their present set. It would certainly help the 
popularity of the receiver if it could be done. Few manu- 
facturers, however, so far, have seen fit to spend the extra 
two cents, or fraction of two cents, to equip their sets with 
extra binding posts in order to make it possible for their 
customers to attach an extra loudspeaker. 

Yet, nothing is done about it, and I do not look forward 
to any sudden change in this respect either; so if you wish 
to attach an extra loudspeaker to a modern set, you must 
cut into the wiring and take a chance of short circuiting 
apparatus, and putting the set out of commission. 

Another thing which the average layman cannot seem 
to understand is why a set manufacturer (and this covers 
M percent of them) insists on leaving the back of the set 
exposed. From the most expensive console down to the 
cheapest midget, all the backs are exposed. For technical 
reasons it would, of course, not be possible to board up the 
back because it is necessary, with modern loudspeakers, to 
have plenty of air through the back as well as through the 
front. Yet, the manufacturer goes to great pains to put 
a nice piece of cloth in front of the loudspeaker which pro- 
tects the speaker from dust and also improves the looks 
of the set itself. 

A bright, five-year-old boy would come to the conclusion 
that what is good for the front of the speaker must, by the 
same logic, be good for the back of the set, and so he 
could, without overworking his mentality, suggest a cheap 
wooden frame over which the same sort of cloth is stretched 
and the entire frame fastened with four screws to the back 
of the set. This would, of course, take care of the set 
nicely because the several ounces of dust that collect during 
a year in the inside of the receiver could not get in, and 
the condensers and other parts would give maximum ser- 
vice; but the bright, young, five-year-old would, of course, 
not know that the set manufacturer is loathe to spend the 
extra three or four cents that it would cost for such a 
cover frame. 

Once upon a time a leading automobile manufacturer had 
a good slogan, which I may paraphrase as follows: 

"Whenever worse radio sets are made, the radio industry 
will make them/' 
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Fig. A 

Front view of the receiver. Refer all lettering to the schematic diagram. 




Fig. B 

Under*chassis view. The simplicity is self-evident. 

IN THIS article the authors present a complete descrip- 
tion of a novel receiver design incorporating a modern tube 
in an "old style" circuit. No one who has owned a reflex re- 
ceiver of earlier design will dispute the statement that its tone 
quality was unsurpassed; the present modern development re- 
tains this highly desirable characteristic and removes the 
"bug-a-boos" wnich made previous designs impractical. Fur- 
thermore, three distinct operations are secured in one tube; 
even the best of previous reflex receiver designs required at 
least one tube as the detector and another as the combina- 
tion R.F. and A.F. amplifier. The "secret" lies in the use of 
a type 85 tube. The characteristics of this heater-type unit, 
which operates at a filament potential of 6,3 V., make it con- 
venient to use a storage battery, drycells, or I 10 V, A.C, or 
D.C., for the filament, and a "B" battery or "B" eliminator 
for the plate supply. Controlled regeneration permits the 
operator to locate stations by the "zero beat" method, where 
the receiver is to be operated at a point remote from most 
transmitters. "Locals" operate a loudspeaker with excellent 
volume; distant stations are easily tuned-in with good volume 
on either the loudspeaker or headphones. 
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HOW TO BUILD THE 

"DIODE-TRIODE 

By R. D. WASHBURNE and 
FRANCIS R. HARRIS 



BACK in 1908 a patent covering the two-element "Fleming 
Valve "or half-wave "diode" type of tube made its appear- 
ance, and close on its heels, there followed another for the 
three-element "DeForest audion" or "triode," then, in 1914 
similar protection was granted to Schloemilch and Von Bronk 
who had conceived the idea of making the triode function simul- 
taneously both as an R.F. and an A.F. amplifier. In lieu of a 
tube, however, a crystal detector was used as the half-wave 
rectifier required to complete this "reflex" receiver combina- 
tion. An early type of perfected reflex receiver is illustrated in 
Fig. 1. 

In this circuit arrangement, only a single tuned R.F. trans- 
former is required, Il.F.T. 1; the second R.F. transformer is an 
untuned unit, R.F.T. 2; the device V may be any standard type 
of three-element tube; the potentiometer V is a type of volume 
and sensitivity control which, in earlier days, was quite popular 
(particularly, with "B" battery manufacturers!). Resistor R 
is the usual rheostat. 

Things stood at about this stage o£ development for a great 
number of years; then, interest in the reflex circuit rapidly 
waned. Within the next few months, however, consideration of 
this novel circuit combination will be given considerable im- 
petus, due to the advent of numerous tubes of varies character- 
istics. 

One of the most interesting of these is the new "duodiode- 
triode" which is now available in two models, the "55," requir- 
ing a filament potential 2.5 V. and current 1. A., and the "85," 
requiring a filament potential of 6.3 V. and current of 0.3A (both 
models are discussed in the September, 1932 issue of Raiho- 
Ciiaft). Fleming's "diode" and DeForest's "triode" are here 
combined in one envelope. 

Thus, it becomes convenient to develop an interesting reflex 
circuit wherein the actions of the dual R.F. and A.F. triode 
amplifier and the half-wave diode rectifier may be combined in 
one tube, as shown in Fig. 2. 

The action in reflex receivers is clearly outlined in Radio 
Service Data Sheet No. 7, "Day-Fan Five 5044," December, 1929, 
pg. 250. However, for the benefit of those who have forgotten 
their reflex theory, and those to whom the new combination 
may present a too-difficult problem, let us follow a signal right 
through from antenna to reproducer. 

Theory of Operation 

The signal picked up by the antenna is applied, through 
coupling condenser C4, to the first resonant circuit which is 
composed of condenser CI and the winding S of R.F. trans- 
former R.F.T.l; the effect of C3 in the branch circuit may, 
for the moment, be neglected. The signal thus tuned-in de- 
velops a voltage across coil P of the same unit and, through 
coupling condenser C5, is applied to the control-grid of the 
diode-triode, V; the impedance of R.F.C. to signals within the 
broadcast band is so high that leakage through it may be 
considered negligible. 

The R.F. signal, now amplified by the triode portion of tube 
V, passes through primary P of R.F. transformer R.F.T.2, and 
thence, via the leakage path (due to the shielding) afforded 
by choke Ch. to ground (the chassis). At the same time, a 
small portion of this R.F. energy is fed back, via feedback 
condenser C3, to the control-grid circuit, thus producing re- 
generation. This combination of two tuned circuits and regen- 
eration results in fairly good selectivity. 

The next step is to rectify the signal and this is accomplished 
by applying the desired signal, as selected by the second tuned 



RADIO-CRAFT for NOVEMBER, 1932 



www.americanradiohistorv.com 



REFLEX RECEIVER 



Reflex Receivers are especially warranted in these days when one-tube sets are in demand. 
In building the reflex here, the authors have used the latest tube available—the 85. 



circuit C2 and the secondary S of the second R.F. transformer. 
ll.F.T.2, to the rectifier portion of the type 85 tube. (The 
rectifier portion of the 85 tube is provided with two plates for 
full-wave operation. However, it is necessary to obtain the 
greatest possible output from the circuit, since it is limited to 
one tube and consequently half-wave operation, which doubles 
the output voltage, is more to be desired. For this reason, 
either plate alone may be used or, as shown in the schematic 
circuit of Fig. 2, the two may be connected together.) 

The rectified signal develops a voltage across the primary of 
the A.F. transformer, T, which induces a secondary potential, 
of increased voltage, in the series-connected windings SI S2. 
This A.F. potential, applied to the control-grid of tube V, is 
amplified by the triode section of the 85. The amplified potential 
which is then developed across the output choke Ch. is applied 
to the reproducer system through coupling condenser C6. 



and C2A, which are mounted on the condenser gang, while 
listening to a weak signal. 

An extremely important factor in obtaining correct operation 
from this reflex circuit is the "phase relation" of the R.F, trans- 
formers, as contrasted with the A.F. transformers which, in 
this respect, are quite unaffected by a reversal of connections. 
For instance, if the connections to primary P of R.F.T.l are 
reverse connected, it will be impossible to obtain even re- 
generation, and instead the circuit will break into oscillation 
at the shorter wavelengths. 

This little set was designed to operate directly from a 
storage battery, dry battery, or 6.3-volt transformer filament 
supply and a "B" battery or "B" eliminator plate supply. Its 
operation under these conditions have been so interesting that 
there is now contemplated a much more high-power design, 
to be fully A,C. operated. 



Description of Receiver 

Although this receiver is capable of very satisfactory "room- 
volume" reproduction of local programs, it is designed primarily 
as a headphone type of receiver. Consequently, the jack J is 
so connected that when the headphones are plugged into circuit, 
the reproducer is disconnected. 

Socket 1 is provided for the power supply, which connects as 
follows: G, "B+" 180 V.; P, "B— F— M A— "; F+, "A-h" 
Socket 2 is the receptacle for a plug which is wired to the 
reproducer as follows: G, magnetic reproducer, or dynamic 
reproducer output transformer primary plate connection; P, 
magnetic reproducer, or dynamic reproducer output trans- 
former primary "B+" connection; F — , field coil (if used); 
F+, field coil (if used). 

As shown in dotted lines, in Fig. 2, a variable condenser, C 
3A, may be connected into circuit as an auxiliary control of 
volume and sensitivity; it is shown in position in the cover 
illustration. However, the writers prefer to dispense with this 
unit, the resulting arrangement being as shown in the photo- 
graphic illustration, Fig. A. 

"Juggle" with condensers C3 and C4 until even regeneration 
is obtained over the entire broadcast band, for a given size of 
antenna. Align the tuned circuits by adjusting condensers CIA 



List of Parts 

One r.S.L. two-^nn^ variable condenser, r>r>0 mmf. por section, with 
trimmers, t'l, i"2 : 

One < Sen-Win "antenna" small-space shielded screcn-tfrid U.K. trans- 
former, for ;i.*0 mmf. condenser. K, F.T.I : 

One lien- Win "Interstate" small-space shielded screen -tf rid K.K. trans- 
former, for o.*io mmf. condenser, H.RT.2; 

Due llnniinaiiund lype Kf-:d equalizing condenser, 2 to :»."> mmf. (If 
l\"A is not used, substitute as a type KC-KO unit, 20 to SO mmf.), 
r:t : 

Due 1 1 a minar In nd type Ml'-ttT» S midget condenser, 4 to 33 mmf. OA; 

One XL-Vnriodcnscr type 500 mmf.. max.. i'4 : 

One Polymet mini -insula ted grid condenser, :U) mmf.. I7i : 

Three Concourse 1. inf., ."loo V., un eased paper condenser. <"<>, C7, 1**5 

One i'oneonrse lio mf.. IS.** V.. tubular dry electrolytic condenser, i'!> ; 

One Lynch metallized resistor, 2,r»00 ohms. K : 

One Silver-Marshall K.F. choke, sr> mhy.. K.K.l'. : 

One Kenyon type lit' :tOO0 A.F, output Impedance, 'J7tU hy., Ch. : 

One Kenyon type K 12, 4:1 A.F. transformer I push-pull input typei, T; 

One off -on switch. Sw. : 

One H.M.S. closed, single-circuit jack. J : 

One twin-post terminal strip marked Ant. ami cJnd. ; 

one Knrz-Kasch dial, with transparent scale; 

One Kurz-Kascli knob, for (':*►; 

one Ulan aluminum chassis, 7»4 x ?Vj x 1 in. hitfli ; 

One %~\n. to «;-in. shaft adapter: 

Two I'X-typc wafer sockets. 1. 2: 

One (i-protitf wafer-type socket, for V: 

One Kveready Itaytheon typo 8r» duodlodc-trlode, V. 




HEADPHONE 
JACK 



CHASSIS 
CAP. PI__P2 

■= F- — " F+ "SOCKET 



SvV. 




REPRODUCER \n O/ 
SOCKET Z F><{ Lj tf / F+ 



^T7 RFT1 ANY THREE- opt? 

\S K.hl.l ELEMENT TUBE K '7'.Z 




CHASSIS 

*B-~A-_ 



Fig. 1, Above 
Schematic of the simplified reflex. 

Fig. 2, Left 

Complete schematic circuit of the "Diode«Triode" 
reflex receiver. Refer to the photographs for 
the placement of the parts. 
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THE LATEST 
RADIO EQUIPMENT 



THE "MULTIDAPTER" 

DECAUSE the avalanche of new tubes 
D has caused thousands of set analyzers 
and tube checkers to become obsolete, the 
Radio City Products Co. has produced the 
very novel "MulUdftpter" pictured below. 

In a single unit it incorporates all the 
adapters suitable for testing the new 
five-, six-, and seven-prong tubes and pro- 
vides terminals for connecting all the ele- 
ments in any manner suitable for a par- 
ticular test. The adapter itself fits in to 
all standard sockets, but for special cases 
a cord and plug arrangement may be se- 
cured. Indeed, it is an extremely timely 
addition to the service field. 




The Radio City Multidapter. 



NEW BEEDE METER 

CELLING for less than one dollar, the 
^ new Beede meter illustrated below 
meets the crying demand of Service Men 
for a low-priced meter of good quality. 
They are provided in all ranges, and with 
the aid of multipliers, mav be easily con- 
verted into voltmeters. In fact, they may 
be considered the "small brother" of the 
larger instrument described in the October 
issue. Voltmeter types are also available. 




FRANKLIN TUBE CHECKER 

ILLUSTRATED below is the new FKC 
' (Franklin Radio Corp.) tube checker, 
model H-;i3. This checker has some very 
desirable features such as testing facilities 
for all of the new four-, rive-, six-, and 
seven-prong tubes including the new 83, 
85, and 89 without the use of adapters. 
It checks the plate current of both plates 





GALVANOMETER 
SUSPENSION 

A PRODUCT of the G-M 
Laboratories, the galvan- 
ometer suspension, illustrated 
at the left, facilitates the mak- 
ing of galvanometer measure- 
ments in locations where < x- 
treme vibrations make pre- 
cision galvanometer work the 
exception rather than the rule. 

Mechanical vibrations trav- 
el, in phase, down the tripod 
support and cancel. Oil pan 
and vanes further effect the 
damping. 



The Franklin tube checker. 

of the '80, 82, 83, 895; the pentode; and 
the 866 mercury-vapor rectifier. 

When testing tubes in this tester, D.C. 
voltages are applied to the tube at the 
rated values determined by the manufac- 
turer, thus eliminating the necessity of 
guess work. A table of normal readings 
is included in the cover of the unit for 
easy reference. 

An extremely valuable feature is the in- 
clusion of voltage terminals and resistance 
continuity facilities on the left side of the 
tester as shown. With these provisions, 
resistors up to 2 megs, may be measured. 
An additional feature is the fact that 
the sockets may be removed to facilitate 
changes for new tubes. 



16 MM. SOUND SYSTEM 

r\ 1CTURED below is the new Western 
r Electric portable soundon-disc, 16 mm. 
motion picture projector known as the 
type MPS-16 and MPD16 which are de- 
signed to project pictures from 16 mm. 
film at 24 frames per second in synchron- 
ism with the reproduction of sound from 
a 33 1/3 U.P.M. disc record. 

The MPS-16 system includes one projec- 
tor-turntable unit only for simplex opera- 
tion, while the MPD-16 system has two 
such systems for duplex operation. All 
necessary apparatus, exclusive of the 
screen, is contained in two carrying cases, 
one of which houses the complete projec- 
tor-turntable unit and the other an ampli- 
fier-loudspeaker unit. A 7.5 x 6. 5-foot pic- 
ture is obtained with a 2- inch lens with a 
45 foot throw. 



The new small Beede meter. 




Left, the carrying case hous- 
ing the projector; above, the 
case containing the amplifier 
and speaker in the W. E. 
portable sound system. 
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PORTABLE POWER UNIT 

OLD timers will remember the days, 
some ten years ago, when a portable 
receiver was really not portable unless 
an auxiliary crew of six men were re- 
quired to carry the batteries. Those who 
were fortunate enougli to possess a car, 
could not afford the space required for 
additional passengers — the batteries took 
up so much room. 

All this is now changed. A.C. operated 
receivers dominate almost every home in 
the metropolitan arras, and with the addi- 
tion of the portable power unit pictured 
below, they are soon to envelope the 
portable field as well. 



As may be seen by referring to the 
photograph, the unit is so designed that 
it may easily be carried on the trunk 
rack provided at the rear of the car — out 
of the way of any and all passengers 
that may be in the car. 

Operated from a separate gasoline en- 
gine, the device is designed especially 
for public address work where a relatively 
large power consumption is required, 
although it may be used for ordinary 
radio receiver operation in conjunction 
witli phonograph equipment. 

Because of its unique power supply, the 
device operates independently of the car 
battery. 



M' 



NEW "MIDGET" SET 

1 1DUET receivers have so long dom 
inated the radio field in this country 
(about two years — which is long for the 
radio industry) that it is difficult to con- 
ceive of any radio manufacturer now 
producing receivers without at least one 
midget in his line. Let's see what Eng- 
land says. 

Illustrated below is a new model Eng- 
lish radio set exhibited at the recent 
radio exhibition held atOlympia, England. 
Xote, in particular, the diminutive size 
of the tubes, coils, wire, etc., by compar- 
ing them witli the men in the foreground. 
Dont worry, though— it's only a model! 




WANTED! 

WE are interested in publishing unusual 
experiences of our readers in radio 
reception. 

If you get unusual DX reception, or if 
you live in one of those unusual locations 
where you can pull in almost any station, 
we would like to have your letters for 
publication. 

We are also very much interested in 
receiving letters from those who receive 
foreign broadcasts, particularly trans-oceanic 
reception. All such letters published, will 
be paid for at regular space rates. 

EDITOR. 




New portable power supply unit. 



The "midget" receiver by — . 



NEW GERMAN DEVELOPMENTS 



# BEGINNING with this issue of RADIO- 
CRAFT, the editors will attempt to bring 
before its readers the latest devices and ad- 
vances used in foreign countries. It is hoped 
that by this procedure, readers will gain a 
better insight into the advances made in 
foreign countries, and thus will be better fitted 
to judge American standards. This month, 
we start with Germany. 

Pictured below is a new receiver manu- 
factured by Telefunken, of Germany. 
Now, this receiver has many good points 
which may well be incorporated in Amer- 
ican sets. 

First, the under -chassis view, shown to 
the right of the set, is so constructed as 
to make servicing a relatively easy mat- 
ter. This, of course, is in direct contra- 
diction to American standards. 



Another feature is the fact that the 
bleeder resistor is made in one long strip 
consisting of individual components me- 
chanically held together. In the event 
that one part of the strip goes — it does 
not become necessary to replace the entire 
unit. And, each and every part of the 
strip has its value marked on it, so to 
avoid useless looking through "parts 
lists" in order to find the value of the 
defective unit. Parts lists are provided 
for replacement work, of course. 



The tuning dial is especially unique. 
The extreme right-hand photograph shows 
it. Besides having a velvet vernier dial, 
all stations are marked on the dial to 
prevent confusion when tuning for sta- 
tions. 






New Telefunken receiver. Under-chassis view of the receiver. 
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ELECTROMAGNETIC MUSIC 




Fig. A 

Photograph showing the "works** in the larger 
model instrument. 




Fig. B 

The size of the "Gnome" may easily be esti- 
mated from this picture. 




Fig. 1 

A sketch illustrating the principle of operation 
of the "Gnome/' 



An interesting description of the manner in which 
a new musical instrument produces a wide range 
of frequencies without the use of vacuum tubes. 

By E. E. KASSEL* 



MANY types of electric organs 
utilizing vacuum tubes and curi- 
ous circuit arrangements have 
been built, operated, and de- 
scribed in this and other publications. 
These instruments have all had some in* 
herent faults such as poor tuning, limited 
pitches, limited qualities, cumbersome 
equipment, high cost of production, in- 
ability to collaborate with an orchestra 
because two or more instruments cannot 
be successfully synchronized, and many 
other bad features which have so far hin- 
dered progress in this line. 

It is the belief of Ivan Eremeeff, Rus- 
sia n physicist with laboratories in this 
country, that the above mentioned diffi- 
culties may be obviated by employing a 
combination of phonic wheels and an elec- 
tromagnetic system to generate tones. 
Such a system would not be subjected to 
the eccentricities of systems employing 
vacuum tubes. As a result of this con- 
tention, two types of musical instruments 
have been developed and are illustrated 
in Figs. A and B. 

The larger instrument, shown in Fig. A, 
is a synthetic type, operating on principles 
involving the synthesis of fundamental 
frequencies with harmonic, sub-harmonic, 
multiple, and fractional frequencies, for 
the production of musical tones of prede- 
termined pitch, volume, and tone quality. 

In addition to the numerous different 
tone qualities, various tonal effects are 
produced with the aid of a novel keying 
system. As shown in the photographs and 
in the sketch of Fig. 1, the keyboards con- 
sist of stationary metal keys which are 
sensitive to the touch of the fingers, the 
greater the pressure, the better the con- 
ductivity, and the greater the volume of 
the output. The pitches of the keys are 
in accordance with standardized piano 
keyboards, and therefore, anyone skilled 
in the art of playing a piano or organ can 
shortly adapt himself to the operation of 
these instruments. 

Theory of Operation 

The many different tonal effects cre- 
ated by the various keying touches re- 
semble certain kno\wi musical sounds as 
well as many new and heretofore unknown 
musical effects. The effect of plucking on 
a stringed instrument; a piano effect, pro- 
duced with the aid of a tone-diminishing 
device; an organ effect, in which the tones 
are carried out as long as the hands re- 
main on the keyboard; a staccato effect: 



a light flute effect; a slur effect, and others 
are among the many tonal variations 
available with a keyboard of this type. 

The source of the tones in these instru- 
ments is a series of multi-toothed phonic 
wheels of the magneto type, and their co- 
operative adjustable iron core magnets as 
illustrated in Fig. 1. 

Referring to the figure, a pulley E, 
driven by a belt F, rotates a tooth wheel 
D, placed directly under a pickup magnet 
C, which is excited by an exciter coil B. 
As a result of the changing magnetic Mux, 
an EMF is generated which is directly 
proportional to the speed of the wheel, 
the number of teeth, and the size of the 
pickup magnet C. The pitch or frequen- 
cies of the voltage generated depend, of 
course, upon the speed and number of 
teeth in the wheel D. The phonic wheels 
placed upon shafts which revolve by pul- 
leys of different diameters and at different 
predetermined speeds, according to the 
frequencies of the pitches of a musical 
scale, collaborate with their magnets for 
producing tones of different pitches. These 
tones are then fed into an ordinary radio 
amplifier, and then, of course, to the loud- 
speaker. 

The smaller instrument has been called 
a "Gnome" and works on the same basic 
principles as employed in the larger type 
of instrument described above. However, 
while the large type obtains tone peculi- 
arities by the accurate synthesis of dif- 
ferent frequencies at different intensities, 
the "Gnome" produces tone quality with 
the aid of a dial wave-alteration control, 
in which wave forms are modi tied by the 
selective connection of the output circuit 
to different taps of a transformer, or by 
a system of condensers which are adjusted 
by a dial. 

In both cases, however, the performer (s 
seated upon a bench which has a metal 
top to which the circuit of the instrument 
is connected, the body of the performer 
acting as a conductor to the metal of the 
keys, the sensitivity of the touch of the 
fingers determining the effect of tones, as 
previously described, 

A rather novel feature introduced by 
these instruments is the new method of 
music writing, including the accurate sci- 
entific delineation of curves representing 
wave forms, in place of ordinary notes and 
symbols as used in ordinary music writ- 
ing today. These new methods correctly 
indicate pitch, by frequency numbers; vol- 
(Continued on page 297) 



•Mechanical and Photoelectric Instrument Laboratories. 
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A CHURCH SOUND SYSTEM 




By KARL DOBESCH, Be 



View showing the band microphone in front of alter. 



ST. STEPHANAS CATHEDRAL OF VIENNA, a marvel of 
Gothic architecture, was handicapped by poor acoustics. 
Its magnitude made it virtually impossible for the preacher 
to be heard throughout the nave, inasmuch as the high- 
towered curved ceiling, through its multiple echoes, drowned 
the words. In the presentation of ecclesiastical music, the dis- 
tance of 100 meters (330 feet) between the main altar and the 
big organ manifested itself unpleasantly by the elapse of 1/3 
of a second which the sound requires to overbridge the distance, 
thus causing considerable difficulty in the way of timing the 
music and the choirs. 

In order to do away with these deficiencies, the chapter of 
the cathedral tried to bring about improved acoustic conditions 
by appropriate measures. The task in question was fulfilled 
completely. After numerous acoustic experiments which were 
undertaken, it was found that an installation of eleven electro- 
dynamic loudspeakers was necessary. The placing of the 
speakers was made, keeping in mind that there should be an 
equal amount of sound energy in the northern and southern 
transepts and in the side aisles. 

Several loudspeakers had to be especially shielded to sup- 
press echoing. In installing the loudspeakers, not only was the 
attainment of the best possible acoustic qualities a main 
factor, but it was also necessary to set them in the least con- 
spicuous places, so as not to disturb the architectural beauty 
of the interior in any way. Apart from the small dimensions 
of the loudspeakers, this requisite was fulfilled by a coat of 
stonegray paint. Built in the ornaments and carvings of the 
pillars, in the altars and in the chairs of the choir, they are 
practically invisible in the dim light of the cathedral. 

(Continued on page 298) 





Note the placement of two speakers, one located over a painting of 
Maria Poetsch. 



Another speaker placed at the southern Part of the church, near a 
monument of Emperor Frederick III. 
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Fig. A 

An excellent photograph illustrating the as- 
sembly of the Velocity Microphone. The three 
permanent magnets support a magnetic frame 
between which the corrugated, duraluminum 
strip vibrates, as shown above at the top. 




Fig. B 

An illustration of the flexibility possible in 
placing the artists with the new microphone. 
In the older types, It was necessary for all the 
artists to face the front of the microphone, but 
with the Velocity microphone, the artists may 
be anywhere around it. 



THE VELOCITY 
MICROPHONE 

All of the microphones developed and used in the past utilize, 
for their action, the pressure variations of the impressed 
sound. In this latest development, the action of the micro- 
phone depends upon the velocity of the impinging wave. 

By J. P. TAYLOR* 



FROM the early days of broadcasting, 
the studio microphone has presented 
the hardest problem engineers have 
had to meet in their constant efforts 
to improve broadcast fidelity. Early carbon 
types were unreliable and of poor quality. 
They were improved upon — but were 
never entirely satisfactory because of 
their high background noise and suscep- 
tibility to blasting. Meanwhile, speech 
input and transmitting equipment capable 
of reproducing faithfully the range of 
frequencies from 30 to 10,000 cycles had 
been developed. A microphone of equal 
range was imperative. 

The condenser microphone was the an- 
swer. Transmitting with fair fidelity the 
entire range, it presented a real advance 
and soon became an accepted standard. 
Recently other types of microphones have 
been introduced. These have had about 
the same characteristics as the best con- 
denser microphone but have had an ad- 
vantage (under certain circumstances) in 
that they did not require a closely linked 
amplifier. 

Despite the 30-to-10,000-cycle range of 
the condenser and other recent types of 
microphones, they did not satisfy the 
more discriminating engineers. The fre- 
quency curves by which they were judged 



were fairly flat — but they were made by 
the actuator method. In this method of 
calibration, the pressure of the sound 
wave is simulated by a vibrating rod ex- 
erting a mechanical pressure on the dia- 
phragm of the microphone. Engineers 
were openly doubtful of the veracity of 
this method — they thought they could de- 
tect in the reproduced signal whistles and 
lisps which could be due only to the un- 
natural accentuation of certain frequen- 
cies. They decided to check it by the 
Rayleigh disc method. 

A pure sound wave of known frequency 
and ampli tude is generated by the Ray- 
leigh disc. Since this is essentially a 
sound wave in free space, it makes pos- 
sible very accurate measurements of mi- 
crophone response. As these engineers 
expected, these measurements showed all 
available microphones to have various 
peaks and dips. Having proved this, they 
had no difficulty in determining the 
reason. 

All the microphones used up to this 
time employed a diaphragm which offered 
a relatively large and impeding surface to 
the passage of the sound waves. These 
waves were reflected by this surface and 
hence the pressure on the diaphragm was 
(Continued on page 209) 
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Fig. 1 

Curves comparing the condenser, dynamic and velocity microphones. 
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ANNOUNCING THE WESTON 663 

VOLT- OHM METER 

6y L. VAN DER MEL 



*m 



Tl 



The new model 663 volt-ohmmeter. 




Schematic circuit 



HE Model No. 
663 volt-ohm me- 
t e r illustrated 
here has been 
designed to answer 
the demand for an 
oh in meter capable of 
measuring both very 
low and very high re- 
sistances. Tlie volt- 
age and current ranges have been added 
to make this instrument as universal in 
its application as possible. This instru- 
ment should really be considered as a volt- 
oh in meter, the current ranges simply add- 
ing to the usefulness of the device. 

The circuit (shown here) has been built 
onto a molded black bakelite panel of 
the same style and dimensions as the 
panel used in the Model No. 660 described 
in the September 1932 issue of this maga- 
zine. In appearance, the 663 is exactly 
similar to the 660; the panel is complete 
as a unit, no parts being mounted in the 
case itself. 

The meter used in the 663 is a Model 
600 micron mmeter, having a full-scale 
sensitivity of 50 microamperes. This sen- 
sitivity is required for the higher resist- 
ance ranges. A very small diameter 
tubular pointer on the meter with a knife 
edge tip is also used. This is the same 
poi nter as is now being used in the Model 
301 instrument in the 660 Analyzer. An 



etched scale, showing 0-1,000 ohms above, 
and 0-2.5 — 5 — 10 volts and milliamperes 
below the arcs, is supplied. 

Energy for the oh m meter ranges is sup- 
plied from self-contained batteries. Three 
Burgess No, 5360 or Eveready No. 781, 
and one Burgess No, 2 Unit Cell or Ever 
eady No. 950 Unit Cell are required. These 
batteries fit into clips mounted on the 
rear of the panel where they are access- 
ible by removing the panel from the case. 

A twenty-four position, one-deck switch 
is mounted under the panel in the same 
manner as the switch is mounted in the 
660 panel. This switch is arranged to 
operate through eight positions only, giv- 
ing seven oh mmeter ranges and one po- 
sition both for ''Volts and Milliainperes." 
Battery-voltage compensation is obtained 
by the same arrangement as used in the 
Model 660. The control knob is located 
in the same relative position and appro- 
priately designated "olimmeter adjuster. " 

Seven tip jacks are used on the upper 
left hand side of the panel for the six 
voltage ranges. These jacks are of the 
same style as used on the Model 660 and 
are connected to the meter only when the 
switch is in the " Volts-Mill iamperes'' po- 
sition. All voltage ranges are on the basis 
of 1,000 ohms per volt — a recognized volt- 
meter sensitivity for all classes of 
vacuum-tubes popular in other fields, 
{Continued on page 297) 



THE CRYSTAL MICROPHONE 




Above is a completely assembled, and below a dis- 
mantled view o^ the crystal microphone. 



ON the opposite page is illustrated and 
described the 44 Velocity Microphone," 
which shows promise of invading the 
sound field to no small extent, Previous 
issues of this publication have carried de- 
scriptions of the crystal loudspeaker, and 
mention was made of a crystal micro- 
phone. At the left is illustrated a new 
type of unit utilizing the same principles 
as the crystal speaker — the crystal micro- 
phone. 

Housed in a heavy, black, metallic shell, 
as illustrated in the upper part of the 
photograph, it represents a very decided 
advance in microphone technique. A view 
illustrating the component parts is shown 
in the lower part of the photograph. 

Construction 

The assembly of the microphone is very 
simple. The two plates of the crystal are 
mounted, sandwich -like*, near the terminal 
end as shown. One edge of the crystals is 
cemented to the shell, leaving the other 
end (the crystal is wedge-shaped) free to 



vibrate. The drive rod is attached to the 
free end. 

The diaphragm is cone shaped, and its 
apex is rigidly attached to the drive rod 
mentioned above. Contrary to the con- 
ventional diaphragms used in micro- 
phones, the type made use of in this con- 
struction is of impregnated, soft card- 
board. In this manner, metallic rattles 
are done away with; critical annealing'anri 
stretching is entirely eliminated; and the 
diaphragm may be dismantled for inspec- 
tion without any fear of it not functioning 
properly after it is put together again. 

Using the Microphone 
The advantage of the unit is the fact 
that it may be connected directly into the 
grid and li lament of a tube without any 
transformers of any sort. The volume con- 
trol for the unit may be connected directly 
across the microphone terminals. 

Of course, if the leads from the micro- 
phone to the amplifier are to be very long, 
a transformer between the "mike" and 
the line is recommended. 
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HOW TO BUILD AND OPERATE A 



UNI-DIRECTIONAL 
LOOP ADAPTER 



FOR THE BROADCAST FAN 



By C. W. PALMER 



Fig. A 



LOOP NO .1 



LOOP NQ Z 



-A- 

TO 

RECEIVER*, 
I 
1 

-All 



8 H 
C J 




Fig. 1 




SOME time ago, the Aeronautical 
Branch of the U. S. Department of 
Commerce issued a bulletin in which 
au advanced type of direction finder 
was described. In this direction finder 
a single, small loop-aerial is employed. 
It gives the direction of \\\e transmitting 
station and also the sense of deviation 
of the line of flight of the airplane from 
this direction. 

With these facts in mind, it occurred 
to the writer that such a unit could be 
used to advantage for broadcast recep- 
tion, when it is desired to employ a loop. 
In the first place, no special input circuit 
for the broadcast set is necessary as the 
loop unit is merely connected to the 
aerial terminal of the broadcast receiver; 
and, in addition, the best point of recep- 
tion for the loop for a particular station 
is indicated by visual means, through the 
use of a zero-center pointer type of mil- 
liammeter. 

So much for the advantages of the loop; 
let us now consider the method of opera- 
tion of the device. Suppose that we have 
two loops connected in series as shown 
in Fig. 1. Terminal B is the mid-point 
of the two loops and connects directly to 
the aerial post on the receiver. The 
ground post of the set is connected to A, 
terminal C being open. Under these con- 
ditions only loop No. 2 is in operation. 
It', now, terminal C is connected to the 



120° 105* SO* 7S* 60° 
"O ]> AERIAL ^ ' 



set instead of terminal A, then loop No. 1 
would be operating; the only difference 
being that the phase of the signal would 
be shifted 180 degrees — a matter of small 
importance. 

If an automatic switch is connected in 
the circuit that would use loop 1 for a 
fraction of a second and then switch to 
loop 2, and it' the loops were correctly 
connected, the net result in the loud- 
speaker would be the same as if only a 
single loop were used — except for the 
small break in the signal due to the time 
taken in switching from one loop to an- 
other. Exactly the same results may be 
obtained by using a single center-tapped 
loop as in Fig. IB. 

The ad a lit ion of the single loop aerial 
to direction finding purposes utilizes the 
distorted field intensity pattern which re- 
sults when the loop is not symmetrical 
with respect to the ground. The field in- 
tensity pattern for the reception of a 
transmitted wave by a loop-aerial is nor- 
mally in the form of a figure-of-eight. 
(See Fig. 2.) Lack of symmetry of the 
loop-aerial with respect to ground may 
result in any of the distorted forms 
shown in Fig, 3. The cause of these 
changes is the vertical effect (in other 
words, the loop operating as a simple 
vertical aerial) and the phasing of this 
current with the uormal loop-autenna 
current. 




PLANE OF 
LOOP 



Dl f D \D2 



Fig. 3 



Fig. 2 

Field pattern for an ordinary loop. 



Fig. 4 

Coordination of two loop patterns. 
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An ordinary loop cannot be 
used with a broadcast re- 
ceiver because of ganging 
and additional tuning diffi- 
culties* With this circuit, 
the loop may easily be 
adapted to any receiver 
and has uni-directional re- 
sponse characteristics. 




Fig. B 



When the loop-aerial is tuned to reso- 
nance with the frequency of the signal 
being received, and the ground is dis- 
placed so that the vertical effect is pres- 
ent, the current due to this vertical ef- 
fect is 90 5 out of phase with the normal 
current in the loop aerial. This gives the 
effect shown in Fig. 3 A. If, however, the 
loop is not resonated, the current due to 
the vertical effect is in phase with the 
current in the loop and the patterns of 
Fig. 3B or 3C results, depending on the 
relative amplitude of the current due to 
the vertical effect and that due to the 
loop-aerial. It is this distorted field pat- 
tern that is utilized to provide the direct- 
reading indication of the direction of the 
transmitting station. 

The Two Field Patterns 

Refer to Fig. 4. This shows the co- 
ordination of two wave patterns on op- 
posite sides of the center tap of the loop; 
that on one side being indicated by the 
full lines, and that on the other by the 



dotted lines. The completed field pattern 
is then indicated by the composite dia- 
gram as shown. If the signal comes 
from direction C, the voltage induced in 
the loop from either of these patterns is 
equal (O to A). If, however, the signal 
comes from the direction CI, the voltage 
received on the loop for pattern Y will 
be equal to O-Al which is greater than 
that for pattern X, namely 0-A2. Sup- 
pose, now, that the signal comes from 
direction C2. The received voltage for 
pattern Y, that is, 0-A3 will be much less 
than that for the pattern X or 0-A4. 

Thus it is readily seen that if some 
means is secured for measuring the rela- 
tive intensity of these two signals, not 
only can the direction of the transmitting 
station be determined, but also the sense 
of deviation can be estimated. 

Let us see, now, how these field pat- 
terns may be utilized for direction find- 
ing. Consider the loop pattern of Fig. 
3C. Due to the vertical effect, the re- 
sponse of the loop to the left of the cen- 



ter is greater than that at the right. 
This means that if a switching arrange- 
ment were provided to alternately use 
terminals A and C, and if at the same 
time a I)X\ miWammctcr is connected 
across the loudspeaker terminals, and its 
connections re versed in synchronism with 
that of the loop terminals, the B.C. mil- 
liammeter u'ill ahvays read in one direc- 
tion. For instance, refer to Fig. 4. 

A signal from C2 generates a voltage 
0-A4 due to pattern X and an opposite 
voltage 0-A3 due to pattern Y; the aver- 
age is some value between the two. If 
no switching took place, the milliam- 
meter or galvanometer would read zero 
always, but if the loop terminals and the 
galvanometer terminals are switched in 
synchronism, the meter will always read 
to the left. The unit that does the switch- 
ing is called the synchronizing unit, and 
that circuit in which the milliammeter 
or galvanometer is connected is called 
the output unit. The schematic circuit 
{Continued on page 301) 
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Fig. 7 

Constructional details of the loop. Either 
box or plane type may be used. 
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Fig. 5 

Schematic circuit of the Air-Loop unit. The photographs show the location of the parts. 

Fig. 6, lower right 

The antenna filter system which is sometimes needed for proper operation. 
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Fig. A 

Left, the P. A. amplifier and right, its Auto A.C. Supply Unit. The Cables for connection to the Control box are also shown at the right. 



A UNIVERSAL P. A. AMPLIFIER 

By LEON J. LITTMANN,* B.S. in E.E., E.E. 



SO many uses have been found for 
public-address amplifiers that it is 
no wonder that their use has been 
constantly increasing. While there 
are many such systems available, they are 
usually large, costly, and take consider- 
able time to install. These shortcom- 
ings have prevented alert Service Men, 
with a small purse, from reaping the bene- 
fits which they should undeniably enjoy 
by renting or selling P.A. installations. 

Kadio-Ckaft and other publications 
have, in the past, outlined in detail the 
numerous uses to which P.A. systems may 
be put, and therefore any further at- 
tempts to expound them here would Ik? 
superfluous. Suffice it to say, however. 



* Chief Engineer. Co;igt to fo;j*t Radio Coip. 
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Fig. 1, right 
Schematic circuit of the P.A. system and power 
unit. All values are shown in the diagram. 

Fig. 2. above 
Circuit arrangement of the power-supply unit. 



that the system to be described may prop- 
erly be termed a "universal amplifier/' 
for the simple reason that it is designed 
for use either in an automobile or in 
any stationary location. 

The amplifier itself, illustrated at the 
left of Fig. A, is designed to operate di- 
rectly from a 110- volt, A.C. source with- 
out any additional equipment with the 
exception, of course, of the microphone 
or turntable, and loudspeakers, and is 
capable of delivering 15 watts of undis- 
torted output which is sufficient to sup- 
ply an auditorium having a seating ca- 
pacity of about 2.500. Obviously, with re- 
duced volume, it may be used in small 
dance halls, churches, etc. 

When the system is to be used in a 
sound truck and is to be operated from 
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storage batteries, the unit shown at the 
right of Fig. A is connected between the 
6-volt storage battery and the amplifier. 
Thus, it takes but a few moments to ar- 
range the system for either portable or 
stationary work. 

It should be noted that the tubes may 
be operated directly from the car storage 
battery — the only purpose for this pro- 
vision being to enable the use of an in- 
expensive 6-volt auto A.C. power unit. 
Tt is clear that such an arrangement re- 
sults in increased efficiency of the entire 
system. 

The Amplifier 

The schematic circuit of this amplifier 
is illustrated in Fig. 1. As may be seen, 
it consists of two type '37 tubes in a 
push-pull connection, 
feeding four type 42 
tubes in a parallel 
push-pull connection. 
The output trans- 
former is designed 
for either 334, 7^.. 
15, or 500 ohm out- 
puts. The us 11 a 1 
power supply unit is 
provided. 

The amplifier itself 
is equipped w i t h 
four switches, SW.l, 
being in the primary 
side of the power 
transformer. P T ; 
SW.2, being con- 
nected as shown, and 
when closed, lights 
the filaments of the 
(Continued on 
page 300) 
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THE SPECIALTY 



TESTER 




Fig. A 

Front view of the "specialty tester" with its prods and line cord and switch. 




Fig. B 

Rear view of the tester illustrating the placement of the parts. Note its small size. 



IT is the odd things in experiments and 
radio service work that are most an- 
noying to the experimenter and Serv- 
ice Man; that is, the things that even 
the best of set testers do not seem to 
locate or provide means for locating. The 
odd things referred to are: capacity val- 
ues, resistance, and output voltage. With 
this thought in mind the "specialty tester 4 ' 
was designed. 

Compactness a Feature 
The first consideration was to make 
the instrument compact and, therefore, 
portable; the final dimensions being 5' 4 
x 1% inches. The next problem was to 
get 33 pieces of apparatus into this space. 
This was finally accomplished, as may be 
seen from the photographs of Figs. A and 
H. Cost was another consideration; it 



had to fall within the financial means of 
everyone, and yet use standard, easy-to- 
get parts. The parts as listed (basing 
the cost at recognized wholesale prices) 
amount to approximately $26.00. This 
includes a drilled and engraved panel. 

.Most of the up-to-date testers incorpor- 
ate some of the features of the "specialty 
tester*' — the older types, practically none. 
In any case, the use of the measuring 
features of the specialty tester in a set 
analyzer is sometimes rather incon 
venient. 

The capacity, resistance, and output 
voltage ranges each have three calibrated 
scales, and the selection of any range is 
made via a four-pole, nine-throw switch. 
All readings on the panel are abbreviated 
as follows: 4< H.O." is high ohms (means 
"high resistance"') range, from 0-100,000 



A description of an extremely small size 
tester capable of measuring and testing 
small and large condensers and resistors. 
It also incorporates an A.C.-D.C. volt- 
meter for output measurement work. 

By JACK GRAND 



ohms; "M.O." is medium-ohms range of 
0-10.000 ohms; 'L.O." is low-ohms 
range of 0-1,000 ohms; "H.OP M is high- 
output range of 100 volts AC; "M.OP" 
is medium output range of 10 volts A.C.; 
"L.OP" is low-output range of 1. volt 
A.C.; "ll.C." is the high-capacity range 
from 4 to 14 inf.; "N.C." is the medium- 
capacity range from .1- to 4mf. ; "L.C." 
is the low-capacity range from .00025- to 
,05-mf. The abbreviation for the adjust- 
ers is "ADJ'*; for the ohms locator "O.L*» H ; 
and for output capacity *O.C."' 

The ohm and output-meter incorpor* 
a ted in the specialty tester was described 
in the August issue of Radio-Ciuft. It 
is suggested that the constructor have 
that issue handy for reference. 

Capacity Measurements 
To obtain capacity readings from .00025 
to 14 inf., three current ranges of 1., 100, 
and 500 ma. will be required (note the 
low-capacity ranges obtained with this 
tester). 

To a number of readers analyzing ca- 
pacity circuits, it would appear that re- 
sistors are unnecessary. Such is not the 
{Continued on page 303) 
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Fig. 1 

Schematic circuit of the tester. 
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Above external, and below, Internal view of the 
Interesting analyzing adapter. 

THE ever increasing number of new 
tubes and their varied applications 
make it difficult for the modern 
Service Man to keep abreast of the 
times with his testing equipment. When 
the type 57 and 58 tubes came out, the 
writer found it necessary to bring his 
equipment up to date. 




Fig. 1 

Schematic circuit of the adapter* 



* CAPS ON HANDLES 
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bottom side up 




A 

UNIVERSAL 
ANALYZER ADAPTER 

A description of a unique device capable of facilitating 
the measurement of all tube voltages and currents. 

By HERMAN BUBLITZ 



Having an A.C.-D.C. voltmeter, it is 
simple enough to take voltage readings 
right at the sockets, but when current 
readings are to be taken, well that's an- 
other story. In order to overcome this 
difficulty without spending a small for- 
tune for a new analyzer, the adapter, 
herein described, was built. 

It enables one to take all voltage and 
current readings at the tube sockets; al- 
lows all tube connections to be opened 
for the purpose of inserting phones for 
audible testing, or for the introduction 
of signals on the grids of tubes by means 
of a pickup, an oscillator or the antenna. 

With the addition of one or two 4.5- 
volt "C M batteries, tubes may be tested 
for mutual conductance right from the 
set. They may also be tested for shorts 
with any continuity tester the Service 
Man may have. 

Description of Tester 

As may be seen from the photographs, 
the adapter consists of a box of suitable 
size and three cable extensions with their 
necessary tube bases and multiple con- 
nectors. Three separate cables were 
chosen in order to obviate the necessity 
for numerous small tube adapters, which 
are easily mislaid, and which have a habit 
of remaining in the socket of the set, 




Fig. 2 

Details of connections of the cables. 



Fig. 3 

Details illustrating the construction 
plug handles. 



of the 



making it sometimes difficult to extract 
them when testing the chassis. 

No exact constructional measurements 
are given here, since the adapter may be 
built to suit ones own idea. It may even 
be incorporated with a multi-scale volt- 
meter and ohmmeter in one case, con- 
stituting, in this fashion, a complete serv- 
ice unit. 

The tip jacks recommended come in 
pairs, one red and one black. Thus, seven 
red and seven black ones are used. Mount 
them in the following order, referring 
to Fig. 1. 

Jack Nos. 1, 2, 3, 4, 5, 6, and 10 are 
black; 

Jack Nos. 7, 8, 9, 11, 12, 13 and 14 are 
red. 

This places a black one (No. 10) in a 
row of red ones. Since this is the cath- 
ode, all voltages are measured from No. 
10, except in the case of UX tubes. (The 
cathode, of course, receives the negative 
meter prod.) When grid-bias voltage is 
read, then the cathode receives the posi- 
tive meter prod. 

In the first row, jack No. 7 is red, 
the others being black. This jack is used 
solely for the insertion of a length of 
wire, about 6 to 8 inches long and con- 
taining at the free end a tube clip, to 
be used when testing screen-grid tubes. 
Mount the switches ( D, E, F, G, H, and 
I in Fig. 1) all in one direction so the 
operator can readily tell whether they 
are open or closed. Since the tip jacks 
are of the insulated type, a metal panel 
and wafer sockets may be used. 

The multi-plug extension may be 
fastened on either side or end of box. 
In constructing the cable extensions, it 
is advisable to use a very flexible cable 
with a rather loose braiding around it. 
As will be seen, the cable has a UX base 
and contains five wires, thereby permit- 
ting the testing of '22 and '32 types of 
tubes. 

In order to construct the tube-base han- 
dles, secure three hardwood file handles 
having a diameter of ly, inches, saw both 
ends off and drill a 3 , 8 inch hole all the 
(Continued on page 304) 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters' Private Laboratories 



Prize Award 

A CODE-PRACTICE ADAPTER 

By Joseph X. Reilly 

FINDING it necessary, recently, to build 
up an instrument for code practice, the 
idea occurred to the writer to use a dyna- 
tron oscillator as the source of the note. 

A simple instrument was then con- 
structed, illustrated in Fig. A, following 
the recommendations of Don Hale, in the 
August, 1932 issue of Electronics maga- 
zine, pg. 268. In the screen-grid tube cir- 
cuit described by Mr. Hale, there exists 
not only a dynatron-oscillator action at 




Fi 0 . A 

An ultra-modern code-practice set* 




Fig. B 

A power resistor for replacement work. 




$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts, "Radio- 
Craft 0 will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of "Radio- 
Craft*' and their decisions are final. No un- 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send In as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of "Radio- 
Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o "Radio-Craft,*' 98 Park 
Place, New York City. 



audio frequency, but also a variable-fre- 
quency characteristic; the novel feature is 
that the periodicity is under the direct 
control of a filament rheostat, HI in Fig. 1. 

The two clips on the leads of the "B" 
cable, shown in Fig. A, may be connected 
directly to a "B M battery supply of about 
110 V., or they may be connected into a 
radio receiver at a point along the voltage 
divider where this voltage may be derived. 

The phones constitute the A.F. reso- 
nant circuit. In some instances it may 
be desirable to bypass the high-voltage 
supply by a condenser C of about 0.1-mf. 
Resistor R3 establishes the maximum po- 
tential applied to the filament. 



Fig. C 

This Idea is not as wet as It may appear. 



A SIMPLE LABORATORY RHEOSTAT 

By F. R. Harris 

I DONT know how many of you fellow* 
I experimenters have discovered the fact 
that the replacement elements sold for 
use in the bowl type of electric heater 
make most excellent power resistors; but 
for those who haven't, my tip is: give 
them a trial. 

They have a resistance of around 18 
or 20 ohms, their power dissipation ca- 
pacity is very high, 600 watts or so, and 
properly mounted away from inflammable 
material one need not worry about tem- 
perature rise- -they are designed to oper- 
ate at red heat. 

These elements are made in two gen- 
eral types; those with a standard screw 
base and those with a band of brass at 
each end which is fastened to terminals 
with screws. The former type can be 
mounted in porcelain sockets and wired in 
any desired series or parallel combina- 



tion; the latter type may be mounted on 
a spindle supported between trunnions 
and variation in the resistance is then 
conveniently obtained by means of a con- 
tact arm, as shown in Fig. B. A knob 
is provided for rotating the spindle. 

About the only critical dimension on 
the whole job is the length and settinj 
of the swinging arm. If made too short 
or set incorrectly it will bind and jump 
upon rotating the variable element. The 
recommended length is Zy 4 ins.; the best 
setting is easily determined. 

The wiring diagram, Fig. 2, shows that 
the unit may be so connected as to use 
a fixed resistor only, screwed into the 
socket; the variable resistor alone; or 
both in series. 



CORRECTING A REMOTE PICKUP 
FAULT 

By A. P. D'Ambria 

A RADIO broadcasting problem was re- 
cently solved when station KFKU 
of the University of Kansas offered two 
lessons in swimming — via radio. 

In order to add realism to the broad- 
cast, the director of programs conceived 
the idea of having the performers not 
only dress in appropriate costumes, but 
actually go through the motions in a pool 
during the instruction. Accordingly, the 
microphone was moved to the varsity 
swimming pool, as shown in Fig. C. 

A rehearsal of the broadcast brought 
out the fact that conversational tones 
echoed and reechoed throughout the en- 
closure. Various schemes to correct this 
condition were tried — without success. A 
happy solution to this problem finally was 
found in the use of a canvas canopy over 
the pool. This not only eliminated the 
echoing but concentrated the "splashing" 
and "paddling about" of the pupil and 
added realism to the broadcast. 
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Fig. 1 

Schematic circuit of the code-Practice set. 
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Fig. 2 

Wiring diagram of the replacement power unit. 
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CONSTRUCTING 

ADAPTERS FOR 

By F. L. SPRAYBERRY* 



TWENTY-NINE out of one-hundred- 
eighteen adapters have been de- 
scribed in the October. 1932 issue of 
this magazine. The adapters as de- 
scribed are suitable for use with Jewell 
analyzers. In this issue, we complete the 
list of adapters for use with Jewell ana- 
lyzers, and proceed, next month, with a 
description of adapters designed for use 
with Weston analyzers. Following this, 
will be a description of the adapters re- 
quired for other standard makes of 
analyzers. 

No, 944BRA, Fig, 30, is used with set 
analyzers in connection with adapter No. 
044 BRB. This adapter permits the plate- 
current reading of the BR rectifier tube. 
No. 944BRA is placed in the eliminator 
socket while No, 944 BRB is placed in 
the analyzer socket. A four-prong plug, 
or any other plug with the proper four- 
prong adapter is then placed in the No. 
944BRA adapter. May be used with Jew- 
ell models 117, 133, 133A. 137, 198, 199, 
408, 409, 464, 577, 578. 579, 581 and 660. 

No. 944BRB, Fig. 31, has been described 
in connection with No, 944 BRA. How- 
ever, this adapter may also he used in 
tube checkers if a proper current-limiting 
resistor is used, or if the plate voltage is 
low enough to prevent a high plate 
current. 

No. 944BHR, Fig. 32, is used to test the 
Raytheon BA ami BH tubes in tube check- 
ers. The adapter is placed in sockets 
which test the '80- type tube. May be 
used with Jewell models 209, 210, 214. 
533, 534, 535, 536. 538, 540. 597, and 675- 
If desired, these adapters may be used in 
pairs in connection with set analyzers to 
give the regular plate-current reading as 
obtained from the eliminator circuit. 
Place one adapter on the test plug and 



the other in the analyzer socket. May be 
used with Jewell models 198, 199, 408, 409. 
444, 531, 566, 577, 578, 579, and 581 set 
analyzers and test panels. 

No. 955KPT, Fig. 33. is used for con- 
necting an output meter across t lie plate 
and screen-grid of pentode tubes. May be 
used in connection with the Jewell 559 
output meter or the Jewell 444 and 660 
set analyzers. 

No. 955SPT. Fig. 34, is for connecting 
an output meter across the two plates of 
a triple-twin tube. May be used in con- 
nection with the Jewell models 444, 559, 
and 660. 

No. 965KS. Fig. 16, is also used to test 
the 89 tube in tube checkers. It is to be 
placed in the regular '37 socket of tube 
checkers. May he used with Jewell models 
m0, 214, 533, 534, 535, 536, 538, 540, and 
597. 

No. 975KP, Fig. 35, is used to test seven- 
prong tubes. May be used in any tube 
checker having a five-hole socket. Used 
with Jewell models 209, 210, 215, 533, 534, 
535, 536, 538, 540, 597 and 675. 

No. 950HS. Fig. 36, is a combination 
adapter employing four different sockets 
fitted to a basic five-prong base. With this 
adapter, the 29, 6<J, 41, 42, PA, PZH, 57. 
58 and 82 tubes may be tested from screen- 
grid sockets of the five-prong type if wired 
for 2.5 and 6.3 volts. This adapter will 
also be available with a seven-prong socket 
so that the new seven-prong tube may be 
tested. May be used with all Jewell tube 
checkers and any other type having a 2.5 
volt and 6.3 volt, five-hole socket. 

No. 421X. Fig. 37, is used on the plug 
(or its UX adapter) of any Jewell an- 
alyzer for plugging into WD-11 sockets. 
This adapter is used with No. 968. 

No. 968, Fig. 38, is used on the UX 



1 Service Consultant, National Kudio Institute. Washington. P. C. 
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In this second part of a series of articles, details 
of an additional thirty-three adapters are included* 

TEST EQUIPMENT 



socket of any Jewell analyzer to hold the 
WD-ll tube. 

No. 999, Fig. 39, is used on the UX 
analyzer plug or its UX adapter to permit 
its insertion into UV 199 sockets. This 
adapter is used with the No. 429 plug. 

No. 429, Fig. 40, is used in the UX 
socket of any Jewell analyzer for receiving 
the UV199 tube. 

No. 954 DD, Fig. 41, is a twin adapter 
for use with Jewell model 137 so that an- 
alysis of '24, '35, '36, '38, '39, '44 and '51 
tube circuits can be made. 

No. 419X, Fig. 42. is used with any 
Jewell UX plug or its UX adapter for in- 
sertion into UV-type sockets. This adap- 
ter is used with No. 967. 

No. 967, Fig. 43, is placed in the UX 
socket of any Jewell analyzer to take the 
UV type tubes. 

No. 949K. Fig. 4, is used with the UX 
plug or its UX adapter to analyze the 
circuits of overhead heater type tubes. 
This adapter is used with the No. 944LS. 

No. 944LS, Fig. 44, is used with any 
Jewell analyzer to take the overhead 
heater type of tubes when analyzing their 
circuits. 

No. 955DGLC, Fig. 45, is used with the 
Jewell models 198 and 199. old series, to 
analyze the circuits of the first section of 
the Triple Twin tubes. This adapter en- 
ables all readings to be made by reading 
the analyzer directly. 

No. 955DPP. Fig. 46. is used with the 
Jewell 198 and 199, new series, 408, 409. 
444. 531, 566, 577, 578 and 579 to analyze 
the circuits of the first section of Triple 
Twin tubes. This adapter makes possible 
the direct reading of the analyzer. 

No. 954DP, Fig. 45A, is used with the 
Jewell 198 and 199, old and new series. 
408, 409, 444, 531, 560, 577, 578, and 579 
to analyze the second section of the Triple- 
Twin tubes, making all readings direct as 



noted on the analyzer. 

No. 955GCJKC, Pig. 47, is attached to the 
hve-prong analyzer plug or its UY adapter 
on models 137. 198 and 199 old and new 
series, 408, 409, 444, 531, 566. 577, 578. and 
579 to analyze the circuits of the tive- 
prong Wunderlich tube. 

No. 955GGKL. Fig. 48. is placed in the 
UV analyzer socket and the five-prong 
Wunderlich tube is inserted in the adap- 
ter. It is to be used with the No. 
955GGKC above for set analysis of the 
five-prong Wunderlich tube. 

No. 975DD, Fig. 49, is used with the 
Jewell models 198 and 199, old series, for 
socket analysis of the new seven-prong 
power amplifier tube. 

No. 975DW, Fig. 50. is used with the 
198 and 199 new series, 408. 409, 577. 578 
and 579 analyzers for analysis of the 
seven-prong tube circuits. 

No. 975DSW, Fig. 51, is used with (he 
444, 531 and 566 analyzers for analyzing 
the circuits of the new seven-prong tube. 
This adapter is similar to the No. 975DW 
but has a locking stud to engage the latch 
in the analyzer plug. 

No. 945GL, Fig. 52, is used with the 
model 566 analyzer being attached to the 
four-prong adapter of the analyzing plug 
for analysis of the 33, 46, 47. GA, LA and 
I*Z tube circuits. 

No. 954GL, Fig. 53, is used with model 
566 analyzer, being inserted in the UX 
socket of the analyzer to receive the pen- 
tode tubes in above analysis test. 

No. 968K. Fig. 54, is used with Jewell 
models 209, 214, 533, 534, 535, 53tJ. 538. 
540 and 675 for checking the WD-ll tube 
in the '26 socket. This adapter has a re- 
sistor to drop the filament voltage from 
1.5 to 1.1 volts. 

No. 944 Rl, Fig. 55, is used with above 
Jewell models for checking the 864 tube 
(Continued on pti<jc 309) 
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WHEN FIBER STRIPS 
ARE IN PLACE 



Fig. 1 

Illustrating the improved Radiola 26. 





Fig. 2 

Schematic of the low-range ohmmeter. 
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Fig. 3 

Drawing of a home-made neutralizing unit. 
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SHORT CUTS 

IN RADIO SERVICE 



Fig. 4 

Just wrap, and pull the knob. 



$10 for Prize Service 
Wrinkles 

Previous experience has indicated that 
many Service Men. during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great Interest to their 
fellow Service Men. 

As an incentive toward obtaining informa- 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the priie except employees of RADIO- 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c o RADIO-CRAFT. 98 Park 
Place. New York City. 



Prize Award 

IMPROVING THE RADIOLA 26 

By J. E. Domes 

A GREAT number of men use the Radi- 
ola 26 for locating sources of man-made 
interference. This receiver is used be- 
cause it is about the best and most eco- 
nomical set that may be secured for the 
purpose. Many men who use this receiver 
experience difficulty with loose connec- 
tions in the loop circuit; it seems that no 
matter how much work is done on this 
loop connection, it just "won't stay put" 
due to poor construction. In the arrange- 
ments shown in Fig. 1, all the difficulties 
in the loop circuit have been overcome. 

The idea consists, briefly, in moving the 
loop connections to the receiver proper 
and connecting them to another loop 
wound over the cabinet as shown in the 
illustration. 

First, remove the loop frame and hinges, 
being careful not to break the connecting 
wires as they are unsoldered from the 
hinges which form the terminals of the 
loop. Then drill two small holes, as 
shown in the illustration, so as to meet 
the old screw holes left by the hinges. 
Now, remove the small metal discs that 
are used for feet on the bottom. 



Start winding from one of the small 
drilled holes, 13 turns of No, 18 bell wire; 
the last turn will be short about four 
inches, that is, just about equal to the 
distance between the hinges. Solder the 
ends of this new loop to the old loop 
wires. Be certain that the turns of the 
loop are wound very closely. If not, the 
tuning dials will not tune alike. 

To protect the windings of the loop, 
cut two strips of 1/16 in. hard fibre, 2y 2 
ins. wide by 13 ins. long and two others, 
2 '/;, ins, wide by 14 ins. long. Drill and 
countersink this fibre strip to take small 
flat- head screws which should be just long 
enough to hold the strips. All that re- 
mains to be done is to get some of those 
small rubber feet that were used on old 
radio cabinets and to replace the ones 
removed before. 

This loop will be found to be highly 
directional and where the set must be 
taken out of the car, it will be found far 
more convenient than the older method of 
construction. The total expenditure, in- 
cidentally, is about 30 cents, plus one-half 
hour of labor. 



A LOW RESISTANCE OHMMETER 

By Geo. H. Gabus 
A S everyone knows, the conventional 
continuity tester fails to clearly dif- 
ferentiate between circuits containing a 
hundred or more ohms resistance and cir- 
cuits having a resistance of ten ohms or 
less. 

In searching for a continuity meter 
which would quickly locate shorted con- 
densers (either fixed or variable) in any 
portion of a receiver without having to 
unsolder unipsteen different wires, your 
writer developed the circuit shown in 
Fig. 2A. 

The heavy test leads, be it observed, are 
connected directly in parallel with the 
meter, and this parallel combination is, 
in turn, placed in series with a ,4 B" bat- 
tery of 4.5 or 6 volts and a variable re- 
sistance of 7,000 or 10,000 ohms. 

The theory of operation is as follows: 
The series resistor R, because it is at least 
a thousand times larger than the resist- 
ance of the meter, determines to within 
1/10 of 1 percent, the total current flow- 
ing in the circuit and should be adjusted 
to the point where the meter M reads full- 
scale. Now short the test prods and the 
meter will read "zero" because the meter 
is shorted. If the test leads are connected 
across a variable resistance, the meter 
will read higher and higher as the re- 
sistance is increased. 
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This is in marked contrast to the con- 
ventional continuity tester where high 
readings indicate low resistance and vice 
versa. If the meter reads half-scale, this 
indicates that the current is evenly di- 
vided, half of it flowing through the meter 
and half flowing by way of the test leads 
through the resistance under test. Since 
the currents are equal it follows that the 
resistances are also equal and that when 
the meter reads half-scale the resistance 
under test is equal to the meter resistance. 

It may be shown that the relations be- 
tween the known and unknown factors 
may he simply expressed by the formula, 
a/b = X/r in which a is the current 
through meter, b is the current through 
resistance under test, X is the resistance 
in ohms of the resistor under test, and r 
is the meter resistance. It appears, fur- 
ther, that a is directly proportional to the 
meter-reading expressed as a percent of 
full-scale and that b likewise is directly 
proportional to 100 — a. Therefore, X 
equals ro/100— «. This formula may be 
used for the calibration of the meter so 
that its readings may be directly con- 
verted into ohms. A further convenience 
is to make a new scale for the meter 
reading directly in ohms. Such a meter 
scale is shown in Fig. 2B and was cal- 
culated for a Jewell 0 to 1 ma. meter as 
used by the writer. Notice that the scale 
is open and tin crowded, 

Figure 2C shows the complete circuit as 
finally adopted. A D.P.D.T. switch was 
added to enable the Service Man to change 
to the conventional continuity tester cir- 
cuit if it becomes desirable in checking 
higher resistance values than are included 
in the low resistance range. 

It seems almost superfluous to mention 
the many uses to which such a tester is 
specifically adapted. R.F. coils may be di- 
rectly compared and any difference in re- 
sistance indicating a defect. 



A HOME-MADE NEUTRALIZING 
CONDENSER 

By Frances C. Wolven 
XA/HILE servicing a receiver some time 
Wago, I was called upon to replace a 
neutralizing condenser of a rather obso- 
lete type. 1 did not have one on hand and 
consequently constructed the one illus- 
trated in Fig. 3. 

It consists merely of a small bakelite 
block upon which is placed a strip of mica. 
Above the mica are fastened two pieces of 
copper as shown. An 8/32 machine screw 
with a copper disc at one end is screwed 
into a tapped hole in the center of the 
block of bakelite. Iiy varying the pres- 
sure on the copper plates, the capacity of 
the condenser is varied accordingly. 

A feature of this device is its remark- 
able insensitiveness to hand capacity, 
while providing micrometric adjustment. 



REMOVING KNOBS 

By Charles W. Hancuff 

FIGURE 4 illustrates a very simple 
method by which the spring-type knobs, 
which are used on some of the Philco 
radio receivers, may be removed. It may 
also be used, of course, to pull the knob 



from the shaft of other condensers with- 
out scratching the front panel. 

Take a piece of cloth, or your handker- 
chief, and slip one edge between the 
knob and the front of the panel as illus- 
trated in Fig, 4A. Then twist the cloth 
or handkerchief as shown in B and pull 
outward. The knob will come off easily, 
and there will be no mark on the radio 
receiver which is usually made when the 
screw driver or other hard tool is used. 



A CHASSIS REPAIR RACK 

By J. Margesam 

A FT EH marring and bending a few 
'Vadio chasses, I constructed the repair 
rack illustrated in Fig. 5. The swinging 
table is so arranged that almost any size 
chassis may be conveniently bolted down. 
You may find, however, that four small 
clamps will come in handy. This rack 
was constructed because it was found ex- 
tremely easy to service receivers when 
their chasses could be turned upside down 
without hindrance of any sort. When the 
end clamp is tightened and bottom of the 
chassis is open, I can work without inter- 
ference from the rack. A convenient ad- 
dition is a service lamp, placed as shown, 
which illuminates the entire chassis very 
nicely. The swivel and friction clamps 
were taken from an old car windshield; it 
may be necessary to weld one of the fric- 
tion plates on each end of the table. It 
might also oe well to weld the table angle- 
iron at the corners after cutting and bend- 
ing. 

Detailed drawings of the respective 
parts are shown on the same figure below 
the main diagram. The parts required for 
this interesting device are as follows: 
Two Vi in. nipples, 8 ins, long; 
Four I/., in. nipples, 5 ins. long; 
One V 2 in, nipple, 24 ins. long; 
Three \ 2 in. elbows; 
Five y s in. tees; 
One % in, end-insulator; 
Two 3/ 4 in. angle irons, 36 ins. long; 
Two i/ K x •% in. flat iron, 11% ins. long; 
Two pieces of No. 16 gage sheet iron 6 x 

12 ins.; 
One % to % in. reducer; 
Thirty feet of y 8 in. pipe. 

Note that the reducer is drilled to house 
the % in. pipe. 



REMODELING SPARTONS 

By Walter McMillen 
f HAVE a little kink regarding Sparton 
I models 69 and 79 which use 6 type 484 
special tubes. I installed all UY '27's in 
place of the 484 tubes with only one neces- 
sary change. 

The power transformer has three differ- 
ent taps as illustrated in Fig. 6. and to 
make sure that you are getting the right, 
filament voltage, it is best to plug your 
analyzer in one of the *27 sockets and 
then turn the switch on the power trans- 
former until a reading of 2y 2 volts is 
shown. 

The set I changed over this way works 
just as well with the '27 as with the 484 
tube, and of course the *27's are much 
easier to secure. 
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Here's a real asset to any service shop. 
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Fig. 6 

Changing over the Sparton 69 and 79 sets. 
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Fig. 7 

No **A" battery required for this receiver. 



TAKING "A" FROM "B" 

By Robert C. Reinhart 

THE writer employs the system of con- 
nections shown in Fig. 7 for eliminating 
the usual "A" battery in a portable short- 
wave receiver which uses type '99 tubes. 
Of course, the same method could be used 
in conjunction with tubes of the 2-volt 
type. 

Naturally this circuit imposes a heavy 
drain on the "IV battery, but when light- 
ness and compactness are of prime im- 
portance, this method would be found to 
give fine results. In Fig. 7. resistor Ri is 
a 500-ohin variable unit: for type '99 tubes 
operating on the "B" voltage indicated, 
the value will be 367 ohms, Resistor U2 
is 50 ohms; and H3. 1,000 ohms. The 
balance of the circuit is standard. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 



OPERATING NOTES 



THE following is in account of some 
of the peculiar problems encountered 
in servicing well-known types o£ 
receiving sets: 

Atwater Kent Models 80, 82, 85 and 89 

Several of these models were brought 
in for repairs recently, the complaint be- 
ing "volume control not functioning." 
We went over the sets completely, check- 
ing the voltages, volume control, etc.. but 
found everything O.K. We then checked 
the circuit and found that the volume con- 
trol varied the cathode potential of the 
A.V.C. tube, as illustrated in Fig. 1. On 
inspection we found a high resistance 
connection between the oscillator tube 
cathode-prong and the socket. The de- 
fect was remedied by cleaning and tight- 
ening the socket prongs. 

Another complaint in the models 82. 
85 and 89 was poor sensitivity, which was 
traced to the A.V.C, tube, a type '24. To 
test this, remove the type '24 A.V.C. tube 
from its socket, with the set tuned to a 
station and with the volume control set 
at maximum; if the volume increases 
when this tube is removed, then the tube 
needs replacing. 

The next "pain in the neck" was an At- 
water Kent "89." The complaint was 
noise. An inspection of the set proved 
that the noise was developed in the set 
itself. It took us three hours to find this 
trouble which was a noisy type 35 \ari- 
able-mu tube. 

Marconi Models 1930 Standard, Junior 
and Senior 
The Canadian Service Man will come 



- By CHARLES WACKID - 

across these sets quite frequently and un- 
less pointers are shown to him, be will 
probably be ba filed for a while. In all 
of these models the complaint of "no re- 
ception,** when everything apparently 
checks O.K. is most likely due to com- 
pensators going out of adjustment. The 
remedy, of course, is to realign the cir- 
cuits. This defect in the Junior models 
may also be due to a dirty variable re- 
sistor which tracks with the tuning gang. 
Cleaning the resistor with graphite will 
at once restore the volume. 

Pierce-Airo Model 524 

The next "sticker" was a 524 Pierce- 
Airo Mantel model. The "complaint" uas 
motorboating. After being on for about 
live minutes the set would break into a 
loud motorboating that would almost 
drive you out of the house. The trouble 
was found to be in the bypass condenser- 
block. There was a high resistance con- 
nection between the condenser-block 
ground and the chassis ground. The lo- 
cation of this condenser is shown in 
Fig. 2. 

Philco Models 96 and 296 
Xo screen -grid voltage on the second 
and third R.F. tubes is due to an open 
200-ohm resistor feeding these tubes. As 
this resistor is molded into one unit 
witli a bypass condenser it makes it very 
hard to locate unless one has worked on 
these sets before. The position of the 
unit is illustrated in Fig. 3. 

Philco Models 70 and 90 
Complaints of cutting off after being 
on for about five minutes in these models 



was found due to defective pentode tubes. 
Frequent complaints of weak reception 
also were reported; the trouble was 
cleared up by replacing the A.F. coupling 
capacitors which were open. 

Brunswick Model 15-S 
In this model weak reception was 
caused by a high resistance connection to 
the control-grid of the second R.F. tube. 

Sparton 931 Series 
No plate voltage on these models is 
usually due to a shorted plate bypass con- 
denser. In replacing this condenser al- 
ways replace with a 400 volt working 
condenser, as the ordinary ones frequently 
break down after being installed a few 
days. 

Victor 1928 Model (Chassis by Bosch) 
These models may be greatly improved 
by simply replacing the griil leak with a 
1 meg. unit. The volume in some cases 
has been increased 100 percent. 

Stewart-Warner 950 and R-100 

In replacing the *24*s in these models 
with the new quick-heater tubes (type 
24A) the circuits will oscillate at the 
higher frequencies. This condition may 
be remedied by adding more capacity 
across the source of screen-grid voltage, 
as shown in Fig. 4. Such trouble as this 
involves is well repaid by the increase in 
volume. 

Improving the King 6J 

As there are a great number of these 
sets still in use the Service Man can net 
(Continued on page 311) 



— i 



TO SCREEN-GRID 
OP OET 1 AND 
I. P. STAGE 




Flfl. 1 

Cathode circuit of the A. V. C. tube. 
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Location of the condenser in the Pierce-Airo. 
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Fig. 3 

Position of the resistor in the Philco 96, 296. 
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Additional capacity is essential here. 
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Fig. 5 

The King model 6J may easily be imDroved 
upon by removing the antenna "clarifier" and 
substituting a tone control in its stead; and 
the volume control shunted across the antenna 
and ground po ti as stated by the author. 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 



CASTE LASSOES VISITORS 

Editor, Kawo-Ckaft: 

You will probably be interested to know- 
that since the publication of our shop 
photo in the August, 1932 issue of Radio* 
Cka ft, page 97, we have been visited by 
no less than nineteen out-of-town Service 
Men! All were loud in their praise of 
radio and Uadio-Ckai t — Their Magazine — 
and we can only say, "we thank you." 

We would not do without your maga- 
zine; and the Official Manual is the most 
used book in our library. 

Oh, yes, the people we buy from — nine 
out of ten bif actual count (September is- 
sue) — are Uadio-Ckakt advertisers. 

It. M. Caste, 
Dunbar Itadio Co., 
Dunbar, \\\ Va. 

(Mr. Caste, it will be recalled, is the 
gentleman who deplored his ability as a 
mill-pusher. However, if he can pull in 
customers with the same efficiency he ex- 
hibits in playing the part 
of host to the service fra- — ^— 
ternity, he must have a 
very good radio service cli- 
entele by this time. — Edi- 
tor.) 



AN "OPERATING NOTES" BOOSTER 

Editor Radio Cua ft: 

Just a few comments regarding Radio- 

Cua ft. 

Personally, I feel that the most com- 
mendable feature is its publication of re- 
ports of difficult service problems solved 
by good practical radiomen. Almost every 
radio manufacturer's products develop 
some service peculiarities not anticipated 
by the manufacturer's service literature, 
and the published discoveries and solu- 
tions of such peculiarities make excellent 
reading and reference material for the 
radio servicing profession. 

For instance, the 1929'30 Edison (green 
chassis) radio sets frequently develop a 
trouble which, when first diagnosed, indi- 
cates a shorted niter condenser, but is 
generally found to be a grounded speaker 
field circuit, the ground resulting from a 
leakage through the speaker terminal 
strip to the chassis. 



I searched about an hour for this leak- 
age when it was first encountered on this 
model, and probably other radio men have 
done likewise. 

Now, if the first man who discovered 
this weakness of this model had reported 
the peculiarity to you. knowing that it 
would be gladly published, many radio 
men would probably have been saved much 
time when first encountering this particu- 
lar deficiency. 

1 would like to see more encouragement 
offered for such data from the field, to be 
classified and properly headed by manu- 
facturer's names, and by models, as a sort 
of national service data exchange. 

Your magazine has made a remarkable 
beginning in this direction and I hope 
you will carry on with more of such prac- 
tical facts. What do you think of the 
suggestion? 

Fix* yd Fa t sett, Chief Engineer, 

Supreme Instruments Corp. 

Greenwood. Miss, 



NOW THE TAXI-STAND 
SERVICE SHOP 

Editor, Radio-Craft: 

The readers of Radio- 
Craft may be interested in 
the illustration of my taxi-stand radio ser- 
vice shop, Fig. A. Although the building 
makes a unique appearance, due to its 
seemingly diminutive size, it nevertheless 
is plenty large enough for use as a radio 
service shop. 

The "edifice" was built to be used as a 
taxi stand, but it was never opened as 
such. Located on a busy side-street, it yet 
is so situated that there is plenty of park- 
ing space around the building — and ade- 
quate room inside to take care of the auto- 
motive radio service work which is our 
specialty. 

At present, I am working on an adapter 
for the Bell & Howell 16 mm. film projec- 
tor, to get the sound off the film; we have 
succeeded in getting the sound onto the 
film. My associate is making a Travelogue 
of Kentucky. Watch for it. 

I am a booster for Radio-Ckaft, as I get 
so many helpful hints and short-cuts for 
my work. p. n. Latham, 

The ]*adio Laboratory. 

Richmond. Ky. 

(Well! Well! Have any Service Men 
discovered similar possibilities in a filling 
station? — Editor.) 



rllE Official Radio 
Service Mens* Asso- 
ciation, sponsored by 
Radio-CraFt, invites all 
Service Men who are not 
members of the Organi- 
zation to write for an 
application blank. It is 
the official service or- 
ganization of this tnaga- 




Official lapel button of 
the 0. R. S. M. A. 




J 



(Judging by the pile of 
letters we have accumu- 
lated, the Operating Notes 
and Data Sheets depart- 
ments of Radio-Chaft are 
running a fast and furious 
race for the position of 
"first place" in the interest 
of radio Service Men. Most 
of these technicians have 
found it extremely profit- 
" able to make an index, in 

accordance with their personal ideas, of 
these bits. 

(However, all the readers of Radio-Cu\ft 
will be interested to know that in a short 
time there will be available a complete 
index to all the articles which have ap- 
peared in the past issues. — Technical 
Editor.) 



zine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail. 
H'rite for yours today. 
The O.R.S.M.A., 98 
Park Place, N. Y, 
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Believe it or not — this is a radio service shop. 
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Fig. 1 A "dynatron" V.T. voltmeter circuit. 



"A DYNATRON V.T.-VOLTMETER" 

Editor. Radio-Craft: 

Several experimenters have written to 
the writer, reporting that the needle of 
their meter tends to go off-scale when con- 
nected into the dynatron circuit described 
in my article, "A Dynatron Vacuum-Tube 
Voltmeter," in the April, 1932 issne of 
K\dio-Chaft, page 614. If you would draw 
attention to the facts below, builders of 
this meter would no doubt find that these 
comments clear up their troubles. 

They are evidently trying to get the 
meter to "stay on scale" with the input 
terminals open. Under this condition the 
needle will go off-scale, as the grid circuit 
is open. However, the meter will indicate 
within its scale range with the voltages 
(Continued on page 309) 
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Radio Service Data Sheet 



KOLSTER MODELS K-140 AND K-142 10-TUBE SUPERHETERODYNE 

(Dual reproducers, dual band-selectors, antenna transmission line, phono.-radio operation; A.V.C.; provisions 
for connecting remote control and an S.W. converter; neon- tube visual tuning.) 



A radio receiver that excellently repre- 
sents the advances which have been mailt' 
in radio receiver design is tlie Holster incMlel 
K-140 <r»0- to «»0-cycloi ami fhe model K-14U 
to (10-cycle) 10-tuhc superheterodyne. 

l-'ol lowing are tin* condenser values em- 
ployed In these chasscs : CI. C2, t"i, C4 t 4- 
gang Milling: condenser unit ; Cl.\. t*:!.\, fl'A, 
IMA, K.I-% trimmer condensers : padding 
condenser, iwm muif. : i'oA, pad U.K. trim- 
mer condenser; <T» to t'll. l.K. trimmers; 
(Mil. tone control. ."O mmf. to .uiM.Vutf. : 
CV\ t o.r,-mf. : ('14. C31, lOU mmf.; ClTi, fl(5, 
CLM. r:!!i. ii.l-mf. ; C17. I. inf.: ris, 
Cl»r». ."on mmf. ; C'2*K dry elec- 

trolytic, s inf.; Cl!2, dry electrolytic, <-•"» 
cycles, only i. 4 mf. ; ClMi. <'.'5U, n.2."i. 

mf. ; Cl!7. .01-mf. ; Co2, .Ol!."«mf. ; Cr., elec- 
trolytic, 4 mf. 

Resistor 1U. mituual volume co'ntrol. o.."- 
ineg. : KL\ .%00 ohms; U.'i, K4. K«", ltd. 
1U4, H2o. OVJrwueg. ; It7, 7r.<> ohms; US. 0..%. 
meg.; K1U. UHi. Ul!>, U2». ift.iHMJ ohms; 
Ull, Kin. o.uuo ohms; KIL\ 7o.ihk» ohms: 
MIS, TiO.nOO ohms; K17. n.ntto ohms; K1S, 
0.1-meg. ; K2I. 10.000 ohms I (Hi cycles*, or 
N.IMHI ohms l25 cycles* ; H22. lO.fiOO ohms. 

Tube operating characteristics at a lino 
potential of ll.'i V. are as follows: Fila- 
ment potential. VI to Vi>. 2..*i V.: V10. 4.7 
V. (The following pot en tin Is are measured 
to the cathode of the respective tube indi- 
cated.* Heater potential. VI. V4. V."». -."» 
V.; V2. G V.; v:t f Vrt. zero: V7. lo V. Con- 
trol-grid potential. VI, o.l»-V. ; V2. Vrt. 1. 
V., and V7, 1. V, (with vol. control at 
maximum) to in V. i wit ti vol. control at 
minimum » : V.*i. 2V. : V4. li V.; V5. V.; 
VN, Y\K 4 V. Screen-grid potential. VI. 
So V.; V2, SO V.; V4. Y\ 110 V.; VS, 
VO, -4"> V. IMate potential. VI, l.'tO V.; 
V2. 12» V.; V:S. !KI V.: V4. V7, 17."» V.; 
Vo, ISO V.; V(i, zero; VS. VI). 225 V.; V10, 
plate-to-plate potential. 72o V.. A.C IMate 
current, VI, 1. ma.: V2. 0.4-nui. ; V4, 1.1 
ma.; V\V 1.2 ma.; VS. VO, 5 nia. 

Any attempts to align the l.K. circuits 
of the K-140 chassis in tin' usual manner 



will result In instability and poor ovcr-nlt 
fidelity, if adjust men ts are madt- in the 
conventional manner and with a modulated 
oscillator, tuning for maximum output. In 
fact, no attempt should he made to vary 
these settings, which are determined by 
special test equipment at the factory for 
obtaining 10 kc. selectivity throughout the 
entire hroa«lcast hand, unless it Is absolutely 
necessary. The procedure is as fo'lows; 

Uctuove the voice-coil shunt connection 
and connect the output meter to the sec- 
ondary of transformer T2. Next, remove 
the oscillator tube and the cap lead of Vo, 
ami connect the output of a 17o kc. service 
oscillator to the cap of the tube. Then, 
adjust CIO ami (MI for maximum output. 
Replace the cap lead, couple the service os- 
cillator to V4, and adjust CN and CO for 
maximum output at 17."» kc. Next, couple 
the service oscillator to V2 and adjust CO 
and C7 for maximum at 17.% kc. The os- 
cillator output should be coupled directly 
to the gritls, without a dummy antenna. If 
the oscillator is capaeitatively coupled the 
open grid circuit may result in circuit oscil- 
lation : in this case the grid circuit may be 
completed to ground through 1,000 ohms. 

Now. to obtain the full tone quality for 
which tlie reproducers ami the balance of 
the set are designed, it will he necessary 
to flatten out the I.F. chnnucl so that it 
presents uniform gain for frequencies of 
170 and 1 so kc. (The gain with the flat- 
topped adjustment is less than when the cir- 
cuits are adjusted for peak resonance.) 

Set the service oscillator at ISO kc. and 
adjust the l.K. trimmers to obtain a pre- 
liminary output reading; repeat this per- 
formance, at 170 kc.. to obtain the same 
output reading. tit will be necessary to 
go over the six trimmers several times.) 
When thus aligned the l.K. amplifier portion 
of tin 4 receiver should indicate the same 
gain at 170 and ISO kc., and less at 17."> kc. 

In aligning the U.K. circuit s f it is neces- 
sary that the U.K. selectivity he superim- 
posed on the middle of the l.K. selectivity 



graph in order thai the overall selectivity 
figure will be symmetrical. Replace the 
oscillator tube ami shield, couple the serv- 
ice oscillator to the antenna and ground 
terminals of the chassis (not the antenna 
terminal and the chassis!, and operate the 
service, oscillator at Ooo kc. Adjust C4A 
for maximum output, while rocking the tun- 
ing dial across the 000 kc. setting, until the 
output remains fairly constant with a shift 
of several kc. either side of Oon kc. ; then, 
finish by adjusting CIA, C2A ami C3A. 
Keset the service oscillator to 1.400 kc, and 
align the oscillator circuit first. Ity ad- 
justing the oscillator trimmer it is easy to 
locate the two peaks ami the dip in the 
middle; the oscillator should be aligned for 
this dip. Finally, align the remaining R.K. 
circuits by adjusting CIA, C2A and c:iA 
for maximum output. Alignment at 1.400 
kc. should not affect alignment at 000 kc. 

The insert indicates the circuit arrange- 
ment at the roar of the chassis for phono- 
radio operation ; also, remote control (termi- 
nals 1 and - K Transformer T'.\ and resistor 
Kl must be matched to the pickup, if it is 
of tow-Impedance type ; Til may be omitted 
if the pickup is of high-impedance type. 

If the neon beacon tuning l>enm does not 
extend sufficiently high during the recep- 
tion of distant stations, it may be necessary 
to reduce the value of resistor K2 to per- 
haps 7, 000 ohms. If the value is made too 
low. the beam length will extend too far 
during the reception of local station pro- 
grams, 

A complete Kolster installation includes 
un antenna " reject os tat" (coupler), an It-F. 
transmission line (as contra sted with the 
relatively inefficient "shielded leadiu" ordin- 
arily used! up to l.ooo ft, long, and a re- 
ceiver rejectostat'* t coupler i ; this greatly 
reduces the proportion of noise pickup. The 
U.K. transmission line is No. IS rubber-cov- 
ered twisted pair, shielded with copper- 
braided sleeving, and protected with a 1 Kl- 
in, ruhticr covering ; (or Itcldlit Transmission 
Line Shielded Cable may be used). 



PMOMO. TOME CONTROL 
MOE KT.2 \ CM \ I 0.450 OHMi) \ pujm-PUU. 




S.P.O.T 
Switch - 



I.F ■ t70-t80 KC.,, 
FLAT TOPPED- 
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COLUMBIA MODELS C-90A (Single Reproducer) AND C-90B (Dual Reproducer) 

1 1 -TUBE SUPERHETERODYNES 

[Incorporates A.V.C, phase-reversing tube, reactance resonance indicator, "silent tuning" tube.) 



A number of unusual features rooomraoml 
the Columbia Model C-!»o.\ ami C-OOH re- 
ceiver chasses to the close attention of 
Service Mon. To iiiaintaiii these chasses at 
luaxiuiiuu efficiency it is essoin ia I that tin 1 
technician In' thoroughly familiar with their 
individual features, 

Following arc the values of the compon- 
ents: Condensers 01. C2, 0". tuning coii- 
denser gang, shunted by trititnnTs 01 A, 
02A, 0:!A ; 04 to 07, I.V. trimmers; OS. 
rio, Oil, 012, 017, 0.1-mf. ; co c »k c::o, 
0.25-mf. ; CV\, .02-mf. : 014, Cl.V, Old. 010, 
020, 021, .01-nif. : C22. 02:5, 500 iiiinf. ; 
024, 32 nif. ; 02.%, IG mf. ; 020, 10 mf. ; 
C27, 7 inf. : C2\ 20 mf. Condensers 024 
to 028 on* dry electrolytic units. Condens- 
ers OS to 012. and 020, CoO arc contained 
in one can; Ci:». 014, Clfi, CIS, in another, 

Keslstor HI, hum control 20 ohms: H2, 
"silent tuning" control, 20.000 ohms; IC>, 
manual volume control, 0.2-mcg. ; H4. tone 
control, 0.25-meg. ; It5. Iso ohms ; HO. 70U 
ohms ; H7. 400 ohms : lis. 0.5-nieg. : HO, 50. 
50.OO0 ohms; HtO, U12. IU4. H15, His, 
Kill, 0.;$-mcg. : nil, lii:t, K20, 0.t-nu%; 
Kit*, ISO.OOO ohms; H17. 2.000 ohms; 1121. 
2:K> ohms ; U22, 0.700 ohms ; HL>:t, 2,400 
ohms ; H24, lN.oou ohms. Hesistors 165, 
KG, H7, K21, 1122, H2:i, H24, multiple wire- 
wound unit. 

Following are the tube operating charac- 
teristics; at a line potential of 115 V. and 
the "synch ro-silent tuner" all the way 
counter-clockwise, (all IM\ potentials are 
to ground . Filament potential, all tubes, 
2.5 V. Hate potential. VI, V2, V4, 255 V.; 
V3, 75 V. ; VG, 200 V. ; V7, 1 IG V. ; V8, 
V9, 240 V.; VlO, too small to measure prac- 
tically. IMate current, Yl, V:t, 4 111a.; V2, 
2.G ma.; V4, 4.4 ma.; VG, VlO, too small 
to measure practically; V". 1. ma.; V,N, Vll, 
GO ma.; Vll, 1G0 ma., total. Cathode po- 
tential, VI, V4. 2 V.; V2, 0 V.: V». 12 V.: 
\T>. VlO, zero; VG. 75 V,; V7, :»2 V. Screen- 
grid potential, VI, V2, V4, 75 V. ; Vn\ 
120 V.; V7, 110 V.; V8, VO, 255 V.; VlO, 
715 V. Screen -gr id current, VI, V4, 1. nm. ; 
V2, O.G-ma. ; VG, too small to measure prac- 



tically; V7, o.:s-ma. ; VS, Vt>. G.O ma.: Vio, 
x.s ma. 

Itccause of the elimination of nois*» be- 
twoeti stations, by means of tin 1 synchro- 
silent tuning connection, it has 1 11 pos- 
sible to improve the sensitivity of tin* 0-00 
chnsscs to several times that heretofore 
used. In eases where low sensitivity is en- 
countered, the adjustment of the synchro- 
sileiit tuning control should lie carefully 
cheeked, as well as all the tubes in I lie 
U.K. end of the chassis. This should al- 
ways be done before attempting to hicroase 
sensitivity by re-aligning tin* condensers. 

The function of the silent tuning" t»r 
"synchro-silent timing control" is as fol- 
lows: One of tin* type C-57-S tul>es is used 
as VG because of its sharp plate current 
cut-off charaet eristic. Ity inserting a high 
negative bias on the siirpressor-grid of this 
tulie, it is "Mocked," and no signal will 
come through. 

To obtain this action a type 0-57-S tube 
is used as the "silent-t lining" tube, Vio. 
Its plate current through resistor Its de- 
velops a voltage drop which is applied to 
the suppressor-grid circuit of VG, to which 
it is common. Tube VIO obtains Its control- 
grid potential from the A.V.C. circuit. When 
there is no station tuned in. there is 110 
A. WO. potential, and hence the control-grid 
of the silent-tuning tube VIO is approxi- 
mately at zero bias. The resulting high 
plate current passes through US and de- 
velops the high Mocking potential which is 
effective on VG. 

Xow, when a station is tuned In, the 
A.V.C. potential develops across resistor HO 
atitl Is Impressed on VIO in the form of a 
negative bias. The plate circuit of VIO 
therefore draws little or no current and 
hence the voltage drop across n,s disap- 
pears, leaving nothing but the normal op- 
crating bias on VG. In this condition the 
entire set is operative just as though there 
Were no silent-tuning tube In the circuit. 
In fuel, it is possible to tune lit a station 
ami remove VIO without any noticeable 
change. On the other hand, if VIO is rc- 



inovml when no station tuned in. the cus- 
toman kukgtouud ihi!m>* will be heard. 
Ifcjdvtoi 1 Ui! N protidMl to go\ern the point 
at WJ1M1 \ lo "takoji hold",- it < 0111 pen **ato*« 
no- local uoinc condition* and \,umtiou> In 
Individual antenna *w a in*. 

To obt;i(u pinch -pull operation and jet 
1 eta In i-e^i^taimM-apaeit \ coupling, tube V7 
l*» u>ed to obtain a n\ei«»<»-pha>e potential 
to actuate the control-grid of one power 
tube, VS. Tlie circuit is carefully balanced 
to prevent n change in the magnitude of 
the voltage through V". 

The operation of the "reactance resonance 
indicator" eirenlt, which centers around 
transformer T2< is as follows: When the set 
is turned on and the tube filaments warm 
up, but no station is tuned in. a relatively 
large plate current Hows through the center 
winding. This saturates the iron core, re- 
ducing tlie reactance of the two outer wind- 
ings to a very low lignre, which causes con- 
siderable current to flow through the pilot 
light, VI 2. When a station is tuned in, 
it operates the dtiodiode. V5, so tiiat an 
A.V.C. potential is built up across resist or 
KM. This bins voltage is. in turn, impressed 
upon the control-grids of VI. V2 and V4. 
The result is normal A.V.C. operation — 
amplification Is decreased. However, their 
plate current is decreased, due to the higher 
negative bias on their control-grids. This 
reduced plate current Hewing through ihe 
renter winding of the reactor relieves the 
saturated condition in the iron core so that 
the reactance of the outer windings increases 
and the current flowing through the pilot 
light current supply is therefore reduced, 
causing the pilot light to dim when a sta- 
tion is tuned in. 

Tin* two outer windings are connected so 
that they buck each other, insofar as the 
center leg of the core is concerned ; hence, 
current is not induced into this center wind- 
ing (which is in the plate circuit!. Elec- 
trolytic condenser 02* compensates for 
slight unbalances. 

Field coil resist mice. 1.000 ohms (single) ; 
or. 520 ohms each uluali. 
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AN 

ALL-WAVE 
SUPER- 
HETERODYNE 



By E. H. SCOTT* 



Fig. B 

Under-ehassis view of the new superheterodyne. Note the arrangement. 



JUST as broadcasting swept the coun- 
try a few years ago, so short-wave 
radio, combined with a standard 
broadcast receiver, is being sought 
by those who desire the acme of radio 
reception. The advantages to be gained 
by such a combination have been dis- 
cussed in these columns before, but a de- 
scription of a receiver incorporating some 
of the most modern advances in the held 
always arouses interest. The receiver to 
be described is known as the Scott All- 
wave DeLuxe Superheterodyne which con- 




Fig. A 

The twin-matched speakers in the Scott super. 



•President, K. 11. Scott Radio Laboratories, Inc. 



sists of twelve tubes and has the follow- 
ing characteristics: 

A pre-selector stage using a '51 variable- 
mu tube; a first detector using a '24 
screen-grid tube; an oscillator using a 56 
tube; three stages of I.F. with four tuned 
circuits and three type '24 tubes. Each of 
the LP. stages is completely shielded and 
isolated from the others, and employs a 
new system of l.F, amplification giving 
extremely high gain without loss of sta- 
bility. Additional features are the use 
of the 5G as a second detector; three 
stages of resistance-coupled audio ampli- 
fication, using two type 56's and two type 
'45 tubes, the latter being push-pull; and 
last, but not least— twin, laboratory 
matched speakers. 

Description of the Circuit 

The oscillator circuit utilizes one of the 
new 56 tubes, while the first detector in- 
corporates a type '24 tube with plate rec- 
tification, and is coupled to the oscillator 
in such a way that it not only gives per- 
fect modulation, but at the same time 
automatically tracks or aligns the tuning 
of the circuits so they may be operated by 
a single dial without loss of sensitivity or 



selectivity from 15 to 550 meters. The 
single dial tuning, without external trim- 
mers, is indeed a novel idea. 

The gain, or sensitivity of a superhet- 
erodyne receiver depends largely on the 
efficiency of the I.F. amplifier. Refer- 
ence to the schematic circuit of Fig. 1, 
indicates that the design of the I.F. coup- 
ling used in this model is radically dif- 
ferent from that employed in other super- 
heterodynes. 

It consists, briefly, of a highly devel- 
oped tuned impedance circuit in which 
each unit in each stage is thoroughly 
shielded from each other, and from other 
circuits in the receiver. 

Laboratory curves of the audio ampli- 
fier show that the response is flat within 
plus or minus 2 db from 30 to 8,000 cy- 
cles. Each stage of amplification is of the 
class A or linear type. This arrangement 
produces a high degree of quality and is 
used in preference to the class B system 
which delivers a much higher output, but 
at the same time, much greater distortion. 

Since most broadcasting stations do 
not modulate frequencies above 5,000 cy- 
cles, and since a large part of the tube 
hiss and interfering noises such as static, 




Stationary 

CONTACTS 



X MOVABLE 
CONTACTS 



Fifl. 1 

Complete schematic circuit of the Scott Allwave DeLuxe receiver. 
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A distinctive superheterodyne is one that 
rigidly adheres to the rules underlying 
good radio design. This article illustrates 
what really can be done with modern 
apparatus in a commercial laboratory. 




Fig. C 

Front view of the receiver illustrating the arrangement of the parts. 



etc. occur at frequencies above 5.000 cy- 
cles, a low-pass, audio filter designed to 
cut off frequencies above 5,000 cycles is 
incorporated in this amplifier to effec- 
tively reduce the noise level of the re- 
ceiver. This results in remarkable clarity 
of distant stations. 

Twin Speakers Used 

Recent investigations indicate that it 
is quite impractical to depend upon a 
single speaker to deliver full output at 
all of the audio frequencies used in radio 
reception. Experiments proved, therefore, 
that the road to tone perfection lay in the 
use of two matched speakers. This com- 
bination eliminates the peaks or resonant 
points which sometimes cause "boom" on 
the bass notes and tinny reproduction on 
the treble notes. An illustration showing 
the twin reproducers used is given in 
Fig. A 

Plug-in coils, while efficient, are incon- 
venient to use, and it is necessary when 
changing from one waveband to another 
to pull out one set of coils and insert 
another. This receiver employs a sepa- 
rate coil for each waveband in a median i- 



10.000 




♦ i0 +20 +io O -10 -20 
KC. OFF RESONANCE 



-30 



Fig. 2 

Selectivity curves of the receiver. Note the sharp 
resonant curves. 



cal change-over device, which has proven 
highly efficient because of the tact that 
the design enables even shorter leads to 
be used between the coils and the tube 
sockets than with ordinary plug-in ar- 
rangements. Fig. B, an under-chassis 
view of the receiver, shows very well the 
unique mechanical layout. 

The entire switching unit is mounted 
on a die-cast frame; the coils being placed 
within the base of the chassis, completely 
shielded and operated by a small lever 
on the front panel. The coil contacts 
may be seen directly between the two 
coils in the center, and tliey connect di- 
rectly to the oscillator and detector tubes. 
The socket for these tubes will be noticed 
just at the hack of the switch contact. 

All tuning is done with one knob, oper- 
ating single dial, without any other ad- 
justments from 15 meters right up to 550 
meters. While single dial receivers are 
common for the broadcast band, / ttelicve 
this is the first all-wave receiver that 
tunes more than One circuit on the short 
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Fig. 3 

Sensitivity curve of the set. 
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leaves with a single dial without the use 
of external trimmers. Usually, short-wave 
receivers using a stage of U.F. ahead of 
the first detector have used either two 
dials or a single dial with auxiliary trim- 
mer condensers. A single dial has been 
{Continued on page 298) 




Fig. D 

The power amplifier used with the Scott receiver. 




Fig, 4 
Here's real fidelity. 



The "Napier, 1 



Fig, E 
a distinctive Scott model. 
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THE 

RADIO CRAFTSMAN'S 
PAGE 

T he Bulletin Board for 

^^^^^^^^^^^^^^^^^^^^^^^^^™Our Experimental Readers 



RE. "NOVEL EXPERIMENTS 

Editor, Radio-Ckakt: 

1 enjoyed the article by Mr. John D, 
Adams in the April, 1932 issue of Radio- 
Ckakt, page 609, in which Mr. Adams de- 
scribes the use of a type 71A or '01A tube 
in place of ear phones. 

I have worked along somewhat similar 
lines and have an experiment in mind 
which may interest other readers. The 
effect is almost uncanny as the radio re- 
ceiver seemingly operates without the use 
of a loudspeaker. 

For this experiment I used a standard 
5 tube, T.R.F., battery-operated receiver. 
After tuning in a loud station and discon- 
necting the reproducer from the output 
terminal, I took a flash light bulb (even 
a 40 watt electric light bulb may be used) 
and connected its two terminals to the 
loudspeaker terminals of the receiver and 
thereby obtained surprisingly good loud- 
speaker operation. The idea is illustrated 
in Fig. 1. Although the reproduction 
sounds more like a pair of headphones it 
can at times be heard throughout the 
room. 

Surely there must be other experiments 
which have not come to light and I look 
forward to hearing from others who may 
have something interesting to report. 

John Klase, 
If. h\ I). Xo, 1, 
Macungi<\ Pa, 



TO INTERFERE OR NOT TO 

INTERFERE 

Editor, Radio-Ckakt: 

In glancing over my issues of Radio- 
Ckakt, I came across an article entitled. 
"Spark Coil Tone Generator." This arti- 
cle, in the xMay, 1932 issue of Radio-Ckakt, 
page 677, had previously escaped my 
notice. 

The publication of such a device as de- 
scribed by Mr, Carter is a discredit to your 
knowledge of radio. Having been a radio 
interference specialist for several years, 
I can readily recognize that this device is 
capable of causing unlimited radio inter- 
ference. Imagine what it would do if used 
in a large apartment house. It is not even 
much good for the purpose described, con- 
sidering that an audio oscillator gives a 
much nicer note, is easily constructed and 
would interfere with no one. 

On the whole, your magazine is fine. 
Please publish some practical data on 
five-meter work by American experiment- 
ers but don't publish any more stuff like 



IMPORTANT NOTICE 

In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least — the postage for a 
postal card is only 2c whereas a letter now 
costs 3c. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 




Fig. 1 
A novel experiment. 



a Spark Coil Transmitter or the wrath of 
broadcast listeners may be loosed on some 
hapless amateur who would be foolish 
enough to try it out. 

Charles W. Caktkk, Box 1573, 

Vnivnsu I La bora tories. 
University. Ya. 

(We were quite aware of the pros and 
cons of the subject discussed by Mr. Car- 
ter and consequently we believe that in 
printing below the viewpoints of the 
author of the article in question, that 
other factors are interestingly brought to 
light.— Editor.) 
TVIr. Bkaixakd replies: 

Although I should say that it appears 
from this letter that Mr. Carter is looking 
for some free advertising, I am however 



writing a few lines in reply to his com- 
munication as there may be other readers 
of Radio-Ckakt who did not at first see all 
of the factors in mind when the article 
was written. 

I must take issue with Mr. Carter on 
the subject of the amount of interference 
caused by the "Spark Coil Tone Genera- 
tor," if it is connected as described, as it 
is almost identical with the ignition sys- 
tem as used in a Model T Ford, after in- 
terference suppressors have been added to 
the ignition circuit to allow reception of 
programs when an automobile radio has 
been installed in the car. 

An automobile radio is built to have 
very high sensitivity because of its small 
aerial, and it is operated from the same 
source as the ignition system, as far as 
the "A" supply is concerned; so if the coil 
does not cause interference in an inter- 
connected circuit such as the one men- 
tioned above, I see small chance for it to 
cause much interference in an apartment 
house, especially in view of the fact that 
it is supposed to be operated on about 4 
volts, which is only about one-fourth of 
its normal operating potential. 

I would like to know what Mr. Carter 
calls the Spark Coil Tone Generator other 
than a buzzer-driven audio oscillator. Per- 
haps an audio oscillator using a vacuum 
tube, audio transformer or its equivalent, 
and various condensers and an "A M ana 
**B" supply would give a nicer tone, but 
even that is open to question. 

Finally, this article was composed with 
the idea in mind that there were many 
people, principally boys, who had neither 
the money nor the technical knowledge to 
construct a vacuum-tube audio oscillator, 
but who had, or could easily obtain, a 
spark-coil; as for the resistors and con- 
densers, they only cost a few cents apiece. 
The total outlay for batteries, headphones, 
etc., should not exceed from two to three 
dollars, even if it were necessary to pur- 
chase everything. 

Cal Bkaixakd, 
79 E. Highlands. 
Sierra Madrc, Calif. 



THE LAST OF THE MOHICANS 

Ed it or, Radio-Ckakt: 

After reading the contributions entitled 
"One on Us/* and "Who Killed Cock 
Uobin," in the July, 1932 issue of Radio- 
Ckakt, it occurred to me that I might be 
able to give yon some authentic informa- 
( Con tinned on page 305) 



290 RADIO-CRAFT for NOVEMBER, 1932 

www.americanradiohistorv.com 



RADIO-CRAFT'S INFORMATION BUREAU 



SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 

and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 
Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked "For Publication," to avoir! 
misunderstanding. 



Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 



CONSTRUCTING A 6-TUBE CAR 
RADIO— UNTUNED R. F. 
TRANSFORMERS 

H77) Mr. PmwpU K. Funro, Winchester, 111. 

«<J,1) I s it possible to use the Wumlerlich 
tn he in nn automotive receiver? What won hi 
he the necessary circuit changes to nhtaiu op- 
eration in a st a in lard car radio set. using this 
l.vpe of tube in place of the more standard 
detector? 

IA.II To obtain hest operation from the 
W under lieh tube it is advisable to careful I v 
match its load requirements. This will neces- 
sitate the use of certain units having special 
characteristics. lVrhaps the most simple cir- 
cuit arrangement along this line is the super- 
heterodyne illustrated in Fig. 1J.177A. (This 
design is publish I'd by courtesy of Mr. II. <i. 
risiii. i 

To obtain l>est resiills it will he advisable 
to use exactly the components specified tor this 
particular circuil. otherwise it will be ditli- 
eult to obtain the high in which must he 
secured for satisfactory operation in an aulu- 
mobile. 

List of Parts 

one Electrad volume-control potentiometer, 
type Itl-.O.'!. 27. with power switch. ."I 1 : 

tine Elect rad 'J.ooo ohm Trnvolt wire grid re- 
sistor, <*» : 

<»ue fardwell two-gang dual variable condenser, 
type iM7-<\ :;r»n mmf. per section. 4. 12 ; 

Two Aerovox .001 -inf. mica-lnsuhi ted condens- 
ers, type 14<;o, !>. i:i ; 

one Aerovox .00ti-mf. cartridge type condenser, 
type 281, -M : 

one Aerovox .O.Vmf, metal case type condenser, 
type JtiO, IS; 

one Aerovox . 1-mf, cartridge type condenser, 
type 281, 7; 

i Hie Aerovox ..Vmf. metal case type condenser, 
type LMJU, 24 ; 



One Trutest A.K. transformer, type 2*"l.Viti, 2<> : 
Une Trutest. 1 7"i kc. l.F. t runs former, type 211 

HMKM'i •S". coiuplete witli two 7-14o miilf. 

trimmer condensers, 1U; 
One Special l.F. triiusfortuer. with 7-l4o mmf. 

trimmer romlciiscrs. same as !«► hut with sec 

ondary center-tapped, 17: 
One Trutest oscillator coil, type 211 1M074 and 

shield, s: 

Six .V prong wafer- typo sockets. ITi, 20, 2o, 
2.**, 2H : 

One Premier t'onoid shielded antenna coil, :i ; 

one Premier steering column rcmote-ctiiitrnl 
imii with universal coupling and flexible con- 
nector cable ; 

i hie Sheet-iron battery case: 

one l.K.r. lMirham 1. meg.. ig-wntt Metallized 
resistor, type MH 1 -. 22: 

One l.H.r. iMirbiim ."►n.ono ohm. 1. wntl Metal- 
lized resistor, type MKI. 2.** ; 

Two I.K.f. Intrhntu .%o.noo ohm. "..-watt Metal- 
lized resistors, type MF-|» ai 14. IP: 

Three small trinitner condensers. 2 in :».*► mmfs.. 
4A. hi. 11 : 

One Automotive-type Amperite. type 18-1. 
(Note: If net readily obtainable, a lyjie 227 
.Unperite may he substituted.*; 

Two A returns l^Hi-A auto screen-grid tuhev. Z*, 
2(1 : 

one A returns l.*!7-A auto oscillator tube. 15; 

One A returns Wunderlich type "A" or "II" 
Auto tube, : 

Two Arcturus i::s-A auto pentode tulws. 2S, 2t> ; 

Four binding posts. ST 1x7. I. 2. :»o, :tl ; 

Three 4 5- vol | AUto "11" batteries or Auto "1>" 
eliminator ; 

Three 4%-volt '"C" batteries; 

One No. 12 gauge aluminum chassis, size 12 x 
S x 2V 2 in. high, 12 x s x 2V4 in. wide ; 

One Wright -I hH'oster vehicle s])eakcr. equipped 
with 7,.*»on ohm impv<lance output trans- 
former, :t4 ; 

one »/6-Amp. Instrument Li tt el fuse, No. 1<mi4 ; 
One I J tt el fuse tir.vp connector. No. lo::«i. 

(i).2* Please furnish constructional details 
for an untuned U.F. transformer design suit- 



able for use with triodes and screen-grid tubes. 
A transformer of I his type is specified for use 
in the article. -Huildiiig a ltKMi Klcctrlc ICe- 
ceiver." in the November. 1P20 issue of Kadio- 
OtAFT. The construction data given in the 
article does not seem to "click." 

i A. 2 1 lu tin' first place, u n untuned ILK 
transformer designed to match circuits incor- 
porating triodes is not suitable for combina- 
tions incorporating screen-grid tubes. Secondly, 
a great improvement in upcration of the "lWMl" 
set may he obtained, as stated In past issues 
of K.uuo-i'iiaft. by using a manufactured, un- 
tuned K.F. transformer. 

However, construction details for such a de- 
sign an 1 given in Fig. (J.177IK. The "catch" 
lies in the use of a special grade of core ma- 
terial referred to as "U.K. iron"; note that 
loo* laminations must hi' tilted into a space of 
•4 -in. in order to obtain high gain and Hat 
response over the broadcast band. 

For triodes, tin- primary is wound with 115 
T. No. :IK enatn. wire, in a single layer, on 
a tube ii/ UMii. dia. : the secondary is simi- 
larly wound to a total of 17u T. For screen- 
grid tubes, increase the number of primary 
uirns to about the secondary remains 

the same. The tubes may be made by wind- 
ing about Tt layers of porn Hi tied paper around 
the core. 



A.V.C. IN PHILCO 'TRANSITONE 7" 
— ELKONODE FILTER CIRCUIT— 
"IMPROVING AN AUTO RADIO" 

|17X> Mr. tleorgc A. Parkinson, Dubuque, la. 

OJ.li Although the claim is made, in the 
September. 1Po2 issue of ItAiHO-fUAFT, pg, 107, 
that the I'hileo "Transitone 7** automotive re- 
ceiver ineorporates automatic volume control, 
the manner In which this action is obtained 
is not clear to me ; also, all available refer- 
ences on this point do not seem to help any. 
Please advise whether A.V.f. is really obtained 
in this model set, and just * 4 how"' It is accoiii; 
plished. 

lA.li Through the courtesy of Mr, Kohort 
Long. Jr.. Service Manager, Transitone Auto- 
mobile Radio t'orp., the following detailed ex« 
phi nation of the action in tin* A.V.C. portion 
of the Transitone 7 chassis is available. 

The incoming l.F. signal is converted or 
recti lied by the second-detector, V4, Into an 
A.F. signal. While this is l>eing accomplished, 
a 1M\ voltage is developed from grid to cath- 
ode which is proportional to the strength of 
the carrier voltage. 

This li.r. voltage is fed back to the control- 
grid circuit of the first tuhe, VI. The two 
im.OOO-ohm resistors in series form a voltage 
divider so that the voltage fed hack at the 
mid-point is one-half the voltage developed. 
This is earried to the l.F. amplifier, Vft. 

These voltages from the detector circuit, as 
stated above, are proportional to the carrier 
voltage and are applied to the control-grids 
of the U.F, and l.F. tubes, controlling the am- 
plification in these tubes. The greater the 
signal strength, the greater the voltage im- 
pressed on the grids and consequently, the 
lower the amplification. This governor-like 
net ion is automatic and through the use of 
the correct "time circuit*' resistors and con- 
densers, is prevented from oscillating and hence 
is very smooth. 

lu addition to being a part of the time cir- 
cuit, the resistors immediately connected to 
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C(Hl MOUNTING IN 
SHIELD N£'» 16 AND 17 




" winding Data " 

PRI SEC 
COIL 16 » 200 T. 200 T 
COIL 17 • ZOOT. 200 T 

TIP AT I00T. 
WIRE Sl*E « N« 34 EWAM. 
ALLwiNOiNGS RANDOM WOUNO 



COIL DIMENSIONS Nfts >6 AMD *7 



tS7V. a- C-»5V. A- 



ElTHER A — AND B— OR A + ANO B~ 
ARE CONNECTEO TOGETHER OEPENOlNG 
ON CONNECTIONS OP CAR STORAGE 
BATTERY TO CAR CHASS<S 



FiO, Q177A 

Schematic circuit showing the use of the Wunderlich tube. The load impedance must be matched. 
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the low-potential ends of the antenna coil and" 
I.K.T. 1. m bypassed by coiHh'imt'rs, block 
the H.F. and I.F., thus keeping them from 
bi^ckiiitf up into the receiver. 

(Q.'2t In the article. "An Automotive 'IV 
Eliminator."' in the September. l\\:v> Issue of 
lUmo-CttAFr, appears a schematic circuit which 
slums only u "box" for the tuned filter section 
of the Klkonodo interrupter. Is it possible for 
yon lo show the actual connections within this 
portion of the '*TV' supply unit? 

(A.2\ In Fig, Q. 1 78 is shown the schematic 
eircnir of the tuned tiller of the Klkonode. 

iQ.%\ The writer lnis constructed a set in 
a ceo rda nee with thy article. "Improving an 
Auto Kadio." in the March. 10115 issue of 
I(Al>iO-riiAPT. However, a whistle has devel- 
oped which it. is very ditTicutt to eliminate. 
What could be the trouble: also, is it advis- 
able to use a particular type of antenna with 
a set of this type? 

(A. Ml These (jnestions hnvc been brought to 
the attention of the author of the article, trim 
has furnished additional data on the points 
in question. 

Eliminating a Whistle 

A possible object ion. revealed in studying the 
detector circuit, is the screen -grid's connection 
directly to tin* cathode. This was found neces- 
sary for the elimination of a persistent whistle 
which could not he eliminated either by chang- 
ing the plate and cathode resistors or using 
heavy bypassing. 

The prime cause of this, suspected by the 
author, is that the plate inid screen -grid volt- 
ages, with a strong si ma I on the control -end 
at times, approach each other too closely. 

This is the result of the \u\*e being worked 
on the lower bend of its curve and with a high 
plate-load resistance so thai a strong signal 
input results in very wide phi fc-voltaire fluctua- 
tion, It is suggested that this whistle could 
be the result of a secondary emission but how 
this could be possible Willi currents in the 
tube in the order of \+ -nut. or less is hard 
to see. 

It is. of course, obvious that to lower th* 
value of ICS, raise flint of K7. or do both, would 
increase the plate voltage and thus obviate a 
howl due to (be cause outlined and make pos- 
sible a slltrbt positive bias on the sereon-trrid. 
This undoubtedly would increase the volume 
but would fend to decrease the tone fidelity 
and is thus a matter of compromise with the 
individual builder. 

A point not apparent from the schematic 
diagram is thaf. in some ears, it is the posi- 
tive terminal of the storage battery that is 
grounded. When this is the case, the con- 
nections to the terminals A — and A+ should 
be reversed within the sot. or else the car's 
battery will be short-circuited upon conneerion 
of the set. Although it should \w borne in 
mind that in the type 'ofl. "3*7. and "*8 tubes, 
as in any indirectly-heated cathode tubes, this 
polarity reversal is immaterial, this variation 
in battery-grounding practice makes it im- 
portant that care be tnken to insert the "on- 
off" switch in the ungrounded **A" battery 
lead. 

A Convenient Car Antenna 

As to antenna systems for use in cars, the 
author is partial lo a method which involves 
pastinu about 100 or 150 feet of thin copper 
ribbon to the ear top and then covering the 
crisscross latticework with a layer of Insulat- 
ing varnish. Of course. ;i layer of this iti- 
sulatiiiLr varnish precedes the laying down of 
the copper ribbon and at all points rorr mumI 
hr token to insure that the ribbon is not short- 
circuited to tne car body, 

Kor a ground, the car frame itself Is used : 
although, a sheet of copper on the underside 
of the car laying across the car's width, from 
running board to running hoard, might improve 
results. It would he interesting when trying 
such a ground phite to insulate the plate 
from the car body proper and to break the 
ground connect ion of th«» primary of LI . carry- 
ing the antenna primary coil's around lead 
directly to the plate. 

A final recommendation to the builder is 
that the outside leads from the set. with the 
exception of the antenna 9fid ground lends, lie 
shielded in flexible mesh or in Vondulet." and 
that this shielding be grounded. Individual 
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shielding should he used for the volume-control 
leads, for the battery lends ("A" and "0" in 
the same shield), ami for the horn leads. 



THE TELEKTOR 

(170) Mr. Charles Farrish Cox, Oakland, Cal. 

Hi.l) In tUie M»y. I'JVJ issue of K.uuo- 
C ft a FT is described the Telektor remote control 
unit. Please describe the action of the • silent" 
key used in ibis system. 

(A.I) After t he motor unit is attached, 
there are three possible positions of the "SI- 
LBXX ICKY" knob on the radio receiver. 

(a l When pushed all the way in. this key 
"inures" or silences nil loudspeakers; 

(hi When pulled all the way out. it en- 
gairea the gear* and switches for remote 
cont rol : 

(c) When in its neutral or center position, 
it disengages these gesira and switches to per- 
mit manual cont ml of the receiver and phono- 
graph. 

If a phonograph relay has been installed in 
the receiver, press the "KADIO" button in any 
Telektor box before going to the receiver to 
take manual control. While manual operation 
in the receiver is taking place, all the regular 
controls on the radio receiver must be used. 

(Q.2) 1 Mease describe the installation pro- 
cedure concerning llm Telektor. 

(A. 2) As with all attachments there may be 
some adjustment necessary when installing a 
motor unit for the first time in order to drive 
the volume rout rol or the tuning dial lo both 
cuds of their Enivel, nml in order that the 'Sl- 
LKXT KJ£Y" shaft may slide in and out freely. 
The initial installment of the motor unit on any 
chassis should be performed by a dealer's Serv- 
ice Mn u who has been given definite instruc- 
tion on how to make any- litsrallafkm He advises 
necessary. Once the attachment has been made, 
however, the motor unit may be removed for 
occasional lubrication or inspection by any- 
body, fare should be taken to see that the 
dial is turned to the • ".V channel (oaO kc.) 
when removing a motor unit from a receiver. 

The motor unit should be mounted on the 
chassis as follows : 

(1) remove I he dust cover from the Motor 
T nif. (Replace the Motor Unit tuning Knob 
on its shaft after dointr so) ; 




200 LAMINATIONS ("TOTAL) 
ARE REQUIRED. 



Fig. Q177B 
Construction details of an untuned R-F. 
transformer. 



(2) turn the radio dial to the o~>0 kc. end 
of the scale ; 

(Note: On the Concealed Type He- 
Ceivcr. turn the counterweight so the 
slot milled in it points vertically up- 
ward.) 

(o) turn the radio volume-control all the 
way down to zero (I hereby throwing the pho- 
nograph switch) ; 

H) hook a stout rubber baud from the vol- 
ume-control knob to the "OX-OFF" switch 
knoh in such a way that it presses in on the 
silent key knob in passing; 

(."»» now turn the radio set around and ie- 
move the back of the cabinet ; 

remove the A.C. supply cord: 

til turn the lulling crank of the Motor 
full so that it points upward; 

ts» turn the volume crank so that it points 
downward ; 

i'J) push in the tuning knoh of the Motor 
Unit ; 

(loi pick up the Motor Unit ami place it 
in position on the back of the chassis. The 
only trick to this is to be sure that the ex- 
tension of the tuning knob shaft of the Motor 
I "ii it engages in the coupling mi the "SI 1.1 INT 
KKV" Shaft of the radio receiver. Aprtroueh 
the chassis with the Motor l uii: held a little 
too low. Then when this shaft extension is 
filtered with the chassis opening, raise up the 
Motor Unit until the Centering pin on the 
inning crank enters the hole in the end of the 
gang condenser shaft ; 

11.) tit the Motor X" nit mounting * rews and 
lock washers ami thread them loosely into their 
brackets : 

(12) holding ihe Motor Unit in approximate 
position, push in and pull out on the tuning 
knob ami move the Motor Unit until this knob 
moves freely. Then tighten up the mounting 
screws ; 

(15) connect the cord from the Motor 

Unit into the receptacle *'SP of the radio re- 
ceiver chassis : 

14 > connect the short A.C. supply cord 
from the Motor Unit io the A.C. input re- 
ceptnete of the chassis : 

(1S> replace the dust cover on the Motor 
Unit, fastening it by iis live screws : 

(Uli connect t lie lint plug on cord "MC* from 
the Motor Unit dust cover to jack "A " of Ihe 
chassis . 

(1T> place the Motor Unit inning knob on 
its shaft and connect the A.C. supply cord ; 

(I8i make sure thai the tuning knob of the 
Motor Unit is pushed in as Car as if will go 
(to engage the gears for remote control); 

<)0r> insert, the Cont ted Connector phiL r of a 
portable type Telektor Box or of n connector 
cord to either jack receptacle in the back of 
the motor unit ; 

<2(Ji cornier! the flat meter plug from this 
Telektor ISox or connector cord into either of 
the meter jacks in the left hand edge of the 
dust cover : 

t2l) connect the three-wire polarized cap 
from the Master Speaker Relay (if used) to 
the lower three wire polarized receptacle on 
t he Motor Unit ; 

i'2'2\ connect the three-wire polarized cap 
from the Phonograph Itehiy (If used) to the 
upper three- wire polarized receptacle in the 
Motor Unit. 

If the Motor Unit is replaced on the radio 
receiver chassis in the same relative position 
that it Originally occupied, it will he found 
I hat the settings of the brushes for the eigJit 
favorite stations will sfill be accurate. A slight 
change in relative position will necessltn te a 
slight readjustment of the brushes, in order 
to secure accurate tuning nml best tone quality 




Fig. Q178 
Schematic circuit of the Elkonode. 



REGARDING SONORA SETS 

Concerning' <>. No. 128. pa -re J02, August 
issue of Il.\i>to-ru.\ir. Mr. Lemuel K. Randall, 
9*4*! So. Richmond St.. Evergreen f*ark, III., 
comments as follows, concerning rhnuges in cer- 
tain Sonora models. 

Hot ti filament-circuit coils are either removed 
or shorted out : the ."»725-ohin resistors are re- 
moved. Thus, the U.F. cuctiits are no longer 
neutralized : ftOO-ohm jjrid suppressors are 
used. The center-tapped V4 filament resistor 
may measure MO ohms; the other ono may be 
15 or MO ohms. 
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'HONOR 




BUILT" 



PRICE 



Some tubes are sold on low-price alone. Where price is the whole consideration, we can't possibly 
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom- 
panying each tube. The TRIAD certification slip assures the purchaser of positive satisfaction and 
the dealer of a real profit. In quantities, the discount is 50%> to TRIAD Dealers and Servicemen. 



QUALITY 



Certified TRIAD Tubes are of superior and regular quality. They are all 
right up to a very high standard. The engineering slip which is sealed in with 
each tube assures you of absolute satisfaction with a real guarantee. Our story 
in a nutshell is "there are no better tubes that Certified TRIADS." 



PREMIUMS 




We are now able to make another striking introductory offer. By an 
arrangement with the publishers ue now offer a handsome copy of 
the popular 1933 Official Radio Service Manual t list $5.00; the 1932 
Official Radio Service Manual, list $5.00: the 1931 Official Radio 
Service Manual, list $4.50; S. Gem$ba<k % $ Radio Encyclopedia, list 
$J.98, with each Dealer's or Serviceman's initial order of $40.00 — 
$20.00 net. It is highly desirable for all Servicemen to have a com* 
plete file of .ill these manuals. Read the publishers' advertisements 
which tell you all about (hem, then send in your first order for 




CERTIFIED 



TRIAD 



TUBES 



The TRIAD Line is complete. It includes all types 
of standard Tubes as well as Photo-Electric Cells 
Television Tubes. 

CERTIFIED TRIAD TUBES are licensed by 
RCA, and are sold at the same list prices. 



T R I A Pi MANUFACTURING CO. 
I 1^ I / A U Pawtucket, R. I. 

Hy money order or rheck for $20.00 Is attached. In 
return. I want the CKKTIFI TltlAl) TUUKS listed from 
J he regular Till AO 'Ft* HE Mst amounting to $40. less 50% 
dlsrou.it. I am also to nveire. AHSOLUTKLY FKBK. the 
manual cheeked helov 1 

t ) 1931 OFFICIAL ItAlUO SEltVICE MANUAL, 
t I 1932 OFFICIAL HADIO SEllVlCE MANUAL, 
r ] 1933 OFFICIAL HAlHO SKKVICh MANUAL. 
MS GERXSUACK'8 It \DIO ENCYCLOPEDIA. 

Name I 

Address 



City Stale 

My letterhead or business ea/d Is attached 
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Latest Tubes at New Low Prices! 

So many of our customers have taken advantage of our 
bonus that we decided to extend this offer .... 

Take advantage of our offer — 25 UY-227 Tubes FREE with 
every purchase of 100 assorted tubes. 

Give to vour customers the ;ul\.intitfu <;f liuvtnir first-mialit v licensed H.C.A. IiiImw at prices that are excep- 
tion Jly low. Vii earn- the linnet \^rtefy of tulam in iIh- world, tp-iay for special purposes, iitd t\«n 
till 4- ba i .-fit noi>jl h> witlini thiiH til* put lis, providing the filament is not burnt out. We cither have t Is 
tu he you require or we will make it for you. 




TYPE 0 

Potassium 
Phoiu Cell. V 
overall. $2.10 




COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 

Order trot* this paKe lit ■ it Ju^i with order, balance C.O.I). All prices 
am Kil I; 1 ACTtiKV. Newark. Shipments bo forward express or parcel 
hisJ No order tor less Uian J5.UU accepted. 

TYPE ANY QUANTITY 

UK-SaiA— .\mpliflcr or detector ., . $0,]n 

II X ■ 3^6 —AC amplifier ... _ .3U 

—AC amplifier or detector., „ 3D 

UX-I7I — Same cbar.ict eristics as 171A on lun^tea tlhitm-nt. '2 a tup. .3U 

UX-I7IA — Power output amp. for AC or DC operation. '4 amp 30 

UX-240 — Designed for Impedance and resistance eutiidiui! 40 

UX-120 — Power aunt, Used In last stage <»f audio fieri 40 

UX-199 —Detector and amp. tube, lomc pmncs 40 

UV-199 —Standard base, ha* a 201 A lia-v. same r harut UrMli < 11, lu 4 J .40 

UV-199 - Same charat irri.>lic< a-* fX-l'JU riily <hon pr<>ntfa 40 

UX-II2A — Power amp. lube for low cur. t-unsuiup., 'i amp 40 

UX-112 -Pimer Amp. % amp 40 

UX-200A — Detector lube recommended for weak siKnah 40 

UY-224 —AC screen «rld amplifier 40 

UX-245 —Power amplifier 40 

UX-20IB— 1/8 Amp. Amplifier and Detector 60 

UY-246 —Power Amplifier 60 

UY-247 --Power pentode 60 

WD- It — Detector Amp. 
WD- 12 —Detector Amp. 

UX-230 — Do" cell amp. and detector, 2 volts 



.GO 
.60 
.60 



UX-231 — Dry cell amp.— last audio stiine. 2 volts 60 



UX-232 —Dry cell screen grid amp.. 2 \olts 

UY-233 —Power Amplifier Pentode. 2 udl».. 

UX-234 — Screen Urid J'entotle K.F. AmpllfUi 

UY-235 — Super cnnlrol screen urld amp. . . 

UY-236 —Screen C-rid Iladio Freq. Amp. .. 

II Y -237 —Detector Amplifier 85 

UY-238 —Power Amplifier Pentotle 85 

UY-239 — DC H.F. Pentode Amplifier 

UY-551 —Variable Mu 



.60 
.85 
.85 
.60 
.85 



.85 
.60 



TYPE V 
Television Tube 

square 
cathode, over- 
all Size 2"*6", 
$3.85 




— OR — 

Extra 
Special 

with 
every 
order for 

$5.00 

of tubes 
we will 
give 

FREE 

2 UY-227 
TUBES 

For 
multiples 
of $5.00 
proportionate 
amounts 
of free 
tubes 
will be 
given. 



AN EXPONENTIAL RULE 

U simplify methods involved iti the solution, 
of i-nirni. ■■ riim problems and the plotting .» " 
um---e continuing e\p..iiiiitliil rune tf nil* th-'ii! 
has I mm -il developed itiul ct «p\ right* d hy l/tnifr 
It Sklai-, a T-fdile rule, a lHiHioii of whi-h is 
.shown hi Ffg. 1- It mea>uie> fu nin- mod 1. 
1 >/ 2 v II In, 

'IhN mil .il><- ahN iiuitprfrtll) the -tduti .11 «»f 
pniMi-ms hmiivfng roots and powers of uuui- 
hi'i-K l+>w* than unity. 

hiAf^ftjiv of vihIi- ti of thK now mid imm 
:iir:in^t-I in iiiNipt ifti-mi tu th« J logarithms of 
niiiulit.i > to tin- Ikix h-. ju^t as on th - Miiiimi-i 
-did. inli- tin >(iih'- iit'ii fnllliili-l nil tin- liri^e IHj 

Tin i-iVt". tno I ngth ■■! ^tfily t; f« SO flu, 
which fnitvji'xt.H n in ••(di'iTt I d y tin- j..'iiiin\ .it 
t h ■> it'sull* idititlni'il in lining thN tuIm. 

nit' 1 -I'lilil-'in .if Ian* I hi tf d 1 Tim til pjrrfnt* in th.- 
till n 1 iwiilt hrty t.i-.-u *olvwl hy phiifug guiding 
llgui-Of* mi 1 1 1 Hptht.hpml .-dge of th>- nil.- to 
indicate the nnmlior tif digits fount] cither to 
the riglit tn- left of the decimal point. All 
mental work in this respect has thus been 
eliminated. 



TYPE R 

Caesium Photo 
Cell, overall 
length 3-1/16*. 
$5.90. 



UY-56 — A. V. mid K.F. Amplifier and Oscillator 60 

UY-57 — <i prong Screen (Irid U.P. AnudilK-r and Detector 60 

UY-58 — f> prong Variable Mu U.K. Amplifier and Super Detector.. .60 

UX-210 —For power ainplJfler, high voltage l.iO 

UX-222 — Screen grid radio frennency amp |.|0 

UX-250 — Power amp. used In last si age of audio fret] 1. 10 

ballast tuhc lo prevent tuhes in set from blowing out 1. 10 

Special super- senslti\e Audio Freq. 201 A 60 

Special super- sc ndi ivc Radio Freq. 201 A 60 

Special 171 AC >4 amp. estra cuated til a men I— good for electric sets.. .60 

T-14 (201 A High Mid high cmi.^lon 60 

Switch tuhe. 201 A or 112 or 171 double life 60 

Adapier tuhc 226. 227. 171 A, to convert bat. sets to AC. each 60 

UY-227 A — AC amplifier or detector, same a< 21T7 (hot <pib-k beaten.. .60 
UY-224 A — AC screen grid amplifier, same a« 224 (but ouick heater).. .60 
RECTIFIER AND CHARGER BULBS 

125 Mil. rectifying tuhe (11. H.> (Raytheon Type) 1.25 

6/10 amp. trickle charger hulb (Tungar Type) 2.00 

2 amp. old and new type charger bulbs (list $4.00) (Tungar Type) 2.00 

5 and 0 ami), charger bulbs (list $8.00) (Tungar Type) 3.75 

15 amp. charger bulbs (Tungar Type) 7.50 

UX-866 -H»t Cathode Mercury Vapor Half-Wave Rectifier (Heaiy Duiyi 2.75 

UX-280M - Hot Cathode Mercury Full-Wave Rectifier same as FX 588 1.25 

UX-28IM — Hot Cathode Mercury Vaiw Half- Wave Rectifier 1.90 

-Hot I'aihode Mercury Vai«or Rectifier .. 1.25 



UX-871 
UX-280 
UX-281 
UX-282 



-Full Wave Rectifier for High Kmbsion 40 



J. 10 
1. 10 



Photoelectric cell. 
Photoelectric cell, 
Photoelectric cell. 



Half-Wave licet lllcr 

-Full -Wave Mercury Vaiur lteetlficr 

PHOTO CELLS 

"Potassium" Type 0 2.10 

"Caesium" Type A. 4*4" overall length 7.90 

"Caesium" Type R, 3 1/10" overall length 5.90 

TELEVISION TUBES 

Tellon Reflcetron Neon Television Tube, 1* Cathode Square Type C 3.85 

Tellon Neon Television Tube. \Vz" Cathode Square Type V 3.85 

Tellon Neon Television tube. 1" Caihode Square Type X 2.10 

ARCO TUBE COMPANY, 40 Park Place, Newark, N. J. 



UX- 182— Sparton Type 

UX-183— Sparlon Tyiw 

UY-484 Sparton Type 

U X - 585— Span on Type 

UY-686— Sparton Type 

UX-401— Kellugg Type 

UX -403— Kellogg Type 



.85 
.85 
.85 
2.10 
.85 
1.50 
2.00 



On Page 306 of this issue will be found an important announcement which 
gives full details about the new 1933 OFFICIAL RADIO SERVICE MANUAL 
Turn to this page NOW and read the advertisement carefully. 





AUTO-DIAL RADIO 




Write 
Today 


Qualify, tone, selectivity, and power 










Sensational 


for 






AUTO 


Information 








on 






RADIO 


This 


COMPLF.TK f:ifl.2l»— includes set. tei.io.e ...ntrol, 
suppressor kit. lobes ami dynamic speaker. Set only 
$17.65. Dealer* wanted. Write today 






j-M-P MANUFACTURING CO.. INC. 
3359 Fond du Lac Ave.. Milwaukee. Wis. 





■ :4i rli Iii!lLlhiLi] 


TrrT - rn - rrfrr: [- rTTTtrTT 4J 


r *• f i p 

j_un i ii , 1 1 'it n.i=:i i H.. 


r±xr::i i j ;-i il i ■ - ■ i r 


^j£^tnitrr,rii-rlT7T^ 


rllLVif : -ri+ ■ - J 




Fig. 1 



I. R. C. GRID-BIAS KIT 

"TIIK Internatiniuil Itesistniit-e i'<>. lias Just 
I plnci'd on the market n ^ritl-bias kit of tv- 
>Ls|nis tinitniiiini; tin- lu ifssaiy units fur pn»|»- 
rt ly biasing "LM. "L'ti. 1*7, 71 A. "I'l. * -."ill, 
ami 17 tiilics. 

Tht'io is mi infttriiiiition fuldor ottclost'tl Willi 
fiirli kit pirtui-i-il in Fipr. A wliii'li jxivrs tho 
|iim|m4- ipsistatit-p value ftir t lio i a urri*i't biasing 
**i tin 1 abovf-iih'tit iimt'd tubes. 




Fig. A 



PHILCO WRENCH KIT 

TIIK now I 'hi I co wrench kit Is one of tin* most 
convenient aids for the Service Man that 
has been designed In a King while. The kit con- 
sists ( Fiji. Mi of four sorket wrenches of iho 
proper stzt- to fit all types of hox-head holts, 
nuts, ami drive screws used in lMiitco sets. 

These wrei»elu»s pre pspi'ciall.v hardened ami 
should not Im« confused with ordinary cheap 
sorket wrem-hes which wear quickly when used 
with the extremely hard Pnrkerdvnloii drive 
screws. 

Another feature is the fact that the wrench 
handles ale hollow ami are equipped with 
serew caps, providing space for the wrench 
sotkel 




Fig. B 
New Philco wrench kit. 
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QUASI-OPTICAL 
HOME EXPERIMENTS 

BUILDING A PHOTO CELL AMPLIFIER 
By John B. Brennan, Jr. 

Tliore are any number of simple experiments 
which you can conduct hy youwlf in this 
Held. They were hl'irlly outlined in the intro- 
ductory nrtiele of this dopni'tiiiriu ji ppr;i rin^ 
in tin- Oct"her. IUiho-i'u.wt. 

The pieees vt apparatus which an- needed f<>r 
this experiment are: — a photoelectric eell ; 
two mi audio amplifier; and three a loud- 
speaker or mill iam meter. 

It is hardly possible t«» enlist met a eell unless 
elaborate ttthe* making inaehiiiory is available. 
It is better that this item be pnrehased. The 
audio amplifier is quite simple to build and 
requires only a few parts, many of whieh the 
experimenter will find in his junk hox. Tiny 
an', transformers, resistors, tuba condensers, 
lube soekets, binding posts, ami wire. Tile fir- 
enit of tlie amplifier is shown in these eollltutis. 
Tin* arrangement of the parts is siinplieity 
itself, ami closely follows tlte ai'i'iintfemeiit 
shown in tlie eireuit diagram. 

Tin* photo i-ell is eonneeiod to tin 1 input 
terminals of tlie amplifier, "a" and '"h." while 
the loudspeaker or inillinmiiieter is eoimeeted to 
tlie amplifier's output, "c" and "d." 

If a source of light, say fr a flashlight. In* 

shone oil the photo eell. a lolld "plop" will be 
hen id in the louds|ienker. if a inilliamun-ter is 
used, a risr of etmviH wll hi* iudkali-d. Now, 

if sonic means b ployed to rapidly interrupt 

this liirht beam before it impinges oil the snr- 
fnre id" the photo eell. the freijueiie> at whieh 
the interruption takes plnei- will manifest itself 
iu the loudspeaker by a noise of the rrii|itctii-.v 
of the interrupting device. For instance, let's 
use an ordinary household electric fan. Its 
speed, or number of revolutions per minute is 
in the neighborhood of some l.sno. Since there 
are four blades to the fan the source of light 
will be interrupted some 7-OU times per minute, 
or I'ju times per second, producing a low, audi- 
ble note or ton- in tlie loudspeaker. 

Other experiments along this line may easily 
ho tried. For instance, u cardboard disc can 
be substituted for the fan. In the disc, at equi- 
distant points, holes may be made through 
which the light source may be made to shine 
ohm the photo cell. if. su.v twelve holes are 
equally spaced around the edge of the disc, then 
the frequency of (he tone emitted by the loud- 
speaker will be "iki cycles. The formula by 
which tlie frequency of the tone may be de- 
termined is r equals (S x Ni divided by oM>, 
where K if tlie frequency of the tone in cycles 
per second, S is tin' speed of the motor in 
it. P.M. and N is the number of holes or Inter- 
ruptor units. 

Tlie valines of the parts used in the aniplilier 
whose diagram is shown here are: Tl, high- 
ratio audio transformer: III. 0 to r.u, ooo-oliui 
potentiometer; 1(2. 2imi,iniu ohms: ICl, - nieg- 
ohins: 1(4. 2,r»<HJ ohms; n, .01-mf, ; C2, .1-mf. 
>\ "24 tube is used in the first stage while a '27 
tube is used in the output stage. 

For additional information on the use of the 
iCotitintiCil on iHtt/c IMiU) 



FLASHLIGHT 




tlOV.A.C 



B+"250V 



64 180V 



FIRST-AID KIT 




We've put ourselves in your place and 
brought out everything you need . . . 



FIRST-AID RESISTOR KIT 

Handy pocket size kit furnished in two different types 
— 1-walt kit containing 20 Oh i ohm resistors, ranging 
from 250 ohms to 2 megs.; 2-watt kit containing 10 
Ohiohm resistors, ranging from 500 to 50,000 ohms. 

Value stamped on each unit 

Each Ohiohm resistor, in addition ta being color coded 
according to R.M.A. standard, has the actual value 
stamped on each piece. 



FREE 



The following three items ore given free 
with initio I order of First- Aid Kit:— 

OHM DIAL Instantly tells the resistance value in 
ohms of any resistor in the sets you service, when the 
resistors are color coded according to R.M.A. stand- 
ards. Regular price, 50c each. 

GUIDE A simplified and ready means for determining 
the correct model, resistance value and number of 
resistors to be used in most popular sets. 

LABELS ta help get you further service. Each First- 
Aid Kit contains a supply of labels to place in the 
back of the set, which, in addition to recording the 
work done, secures further service because your name 
and address appears on the label. 
OTHER ADVERTISING HELPS FREE 

SPARK SUPPRESSOR SETS 

. . . for eliminating ignition interference on 
AUTOMOBILE RADIOS 

Are you going after this new, rich field of business? 
Ohiohm Suppressor Sets supply you with the con* 
densers and spark suppressors to meet all usually en- 
countered conditions af outomobile radio installations. 
• Write for price* and details • 



THE OHIO CARBON COMPANY 



12508 BEREA ROAD 



CLEVELAND, OHIO 



SPARK SUPPRESSOR SET 



OHIOHM RESISTORS ore mode in Conodo by 
C C. Meredith & Co., Lid., Toronto 



OJW OHM 
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7?/ 

ENGINEERING 



BOOKS SENT FREE 



New Edition Containing 100 Pages 

A-C RADIO! 



8 FLEXIBLE 
MAROON 
VOLUMES 

4:<n0 pages, 3200 
illustrations. deluxe 
Kold stamped binding. 
Index in each book. 
General index In Vol. 
8. Covers even" sub- 
ject in Kiectricity— 
Mjrht. iwer. Trniis- 
misslon. tlenerators. 
Mutors. Svritchbonrds. 
Undid. Telephone. 
House Wiring. Kail- 
araxa. ele. 



We're clad to send 3 set to your 
homo to examine and use as 
your own for 10 days — to show 
you that hero is the most up-to- 
date and complete unk on Klec- 
triclty c\er published. Written 
by CltOCKKIt of Columbia U. 
—Mil, LI KAN of Calif. "Tech." 
— I UK HI SOX of General Elec- 
tric and 26 other noted Elec- 
trical Engineers. Start' off with 
elementary Klertrlclty In simple, 
non-tec htiirnl laniunote for the 
beginner and includes every 
Engineering branrli for uSo of 
experts on the job. 

Complete Electrical Reading Course 

Klertriclty, the higeest industry in the world, continues 
to grow the most rabidly. And It offers bctu'r Jobs, 
bigger salaries and a brighter future than any other 
field. Every dollar, every hour invested In learning Elec- 
tricity wilt come back to you a theuiand-fold. Learn in 
spare time with these hooks at 
one- fifth the cost of trade 
courses. Outlne for organized 
study. r}uiz-(|ucstlot)9 and a 
year'f free consulting member- 
ship in the American Techni- 
cal Society included without 
eitra cost, if you mall coupon 
immediately. 



LOOK IT UP! 
Thousands of ihete 
sets are used as RKK- 
EKKNCE books by 
men employed In 
electrical. building 
construction and al- 
lied lines. The .Ill-TV 
IXDKX puts the 
answers to 20,000 
fiuestiotis right y 
your linger tins. 



AMERICAN TECHNICAL 
SOCIETY 

Dept. E-G2G 
Drexel Ave. & 58th St.. Chicaso 




AMERICAN TECHNICAL SOCIETY 

Dept. E-626. Drexel Ave. & 58th St., Chicago 

Please send for 10 days' free trial 8-volume set of Electrical 

Engineering just off the press, subject to reiurn if I wish 

to. (I pjiy 1 he few eems expre.-s charges on receipt of 

books, you pay express If returned. I If I decide to keep 

them. 1 will nay $2,00 after 10 days trial, then $3.00 a 

month until $34.8(1. special advertising price, is Piltl. 

after which books become iliy property. Year's Consulting 

Membership to be included free. 

Name 

Address 

Employed by 

Employer's Address ... 



DYNAMIC Radio 
PENTODE 



Huild this powerful radio your- 
self. Simple directions iicau- 
ttful Walnut Cabinet. A 
It. OA. licensed tube*. Dy- 
namic speaker Everything 

furnished — nothing more to buy. 



Ttange 200 to 1000 miles 
without aerial. Covers 
band 1 7T> to 5."n meters. 
Gets Police calls. Light socket 
A C. 110 rolt operation. Size 
12 x 7 x <i": weighs 10 lbs. 
Send $2 deposit. Balance $8.93 
C.O.I). Order a "Itulld-Jt" 
Kit Today. 
MY OWN RADIO. Inc.. Dept. RC 

Chicago 111. 





1 800 Grnee Street 



RADIO'S REWARDS 




are rich for those who are prepare. I. Study 
alt branches of bract lea I radio at HC.v 
Institutes. America's oldest rudlo school 
Resident schools In N«w York and Chicago. 
Also extension ennrses for home study on 
new 4, no oblUailon" enrollment plan. 
Catalog upon rcnucsl. 

RCA INSTITUTES. Inc. 
Home Office. Dept. RT-111 
75 Vahck St. New York 



OVER-THE-COUNTER SUGGESTIONS 

By Jack Grand 

You ^ r ct up in the mo mini; feeling mishty ill. 
You go to flic doctor mid lit* (given you a pill. 
And if that doesn't do much pood to you 
There will he sixteen more new tubes coming 
thruiisU. 

And there nix* sixteen more new tuhes to he 
released he fore lH'JJ ends. This means that 
the Service Man tlifir wants to stay in the radio 
service field will have to kumv his business. 
The screw driver expcri of obi battery days, 
1 he old type of Service Man who used to carry 
a volttnctn-. a bait cry, and a l>;iii' of lest lc;ids 
iu his pocket is no longer a figure in the radio 
service field. The Service Man of today must 
have a fundamental knowledge of radio and 
a trood testing outfit. It is surprising to mite 
the number of men that come in dully who tire 
cairer to purchase radio miigazines. service man- 
uals and technical books r hat will keep them 
fully informed as to the la rest developments. 

Believe it or hoi, some of the manufacturers 
arc coming to the point where they believe it 
is to their bosr interest to Keep tne Service 
Men pi is red : in fact, none other than U.C.A. 
U publishing a tube characteristic book that 
^iv««s information fis to the const met ion of 
tubes, the placing of the elements, ami their 
use and application in radio circuits. The 
nominal charge of 2r» cents for this book should 
make it very popular with all Service .Men. 
Here is hoping that other manufacturers fid- 
low the good example of U.C'.A. 

The Service Man nowadays has to be some- 
what of a salesman as well, especially now dm* 
iftg rhe dull period. One of the clever Service 
Men Mint drops in quite often tells of a neat 
stunt time helps him sell band mikes sind even- 
run My better systems. After making the usual 
tests and re phi cent eats he fakes a hand 111 ike 
and adapter out of his tool box antll explains 
that he is going to make an audio test. When 
the book-up is completed he makes a few sounds 
through I he microphone, counts to ten. Should 
the customer appear interested and if there 
are any children in the room he takes the mike 
over ro one of them and instructs rhe child 
to say something. Usually "hello baddy, hello 
Mother.'" or if no children are available, he 
allows the customer to make some announce- 
ment*, hi either event the sensation of home 
broadcasting is such that the customer always 
asks How much con Id I buy tine of those 
things for?" And the prompt reply is *"Oh ! 
I'll let you have this one for $ — and I will 
pick up ji not her one when I go downtown" — 
nmre profit on the same call. 

Two Service Men that are noted for their 
activities on l>.C. sets came In for stone in- 
lurmation on T and H pads. After the in- 
formal ion was supplied I was tactfully told 
that, the old cash register would not register 
as far as they were concerned, as there was 
nothing they could buy. However, to soiiarc 
matters they decided to let me in on one 
of rbeir pet ideas that I hey considered prett y 
good, so here it goes. 

Whenever a prospect wants an expensive 
A.C ser. converted to D.C. he usually is very 
anxious to know how it won hi sound 011 HO 
V. !>.<". before he goes to the expense of chang- 
ing over. To demonstrate the scr, they open 
the lead in the power pack marked X iu the 
diagram. A 2000-ohm variable icsistor (rated 
nt Ki-.'O watts) is connected into this open 
lead. The resistor is Hum varied until a meter 
that is inserted in the M B f ' lend of the power 
rube indicates 100 volts. Then, as the radio 
is playing, they explain that the set will sound 
better after the •«€**■ bias Is corrected and other 
adjustments are made. 

I\S. The surface lias not been sc rat died 
ret — all aboard for auto installations. 




ROUND THE WORLD RECEPTION 
WITH THE NEW POWERTONE 
BATTERY OPERATED RECEIVtR 



*STO90 90rQ150 1SO7D209 
METERS MFTtBS M[IF«5 




Amazing results on this set will convince yon that the 
utmost In the reception of short wares with a battery set 
has iieen reached. 

The use of the new two vo\\ tubes greatly Increase* 
retention, sensitivity, and selectivity, and nt the sumo 
time, current consumption Is kept at a minimum. A 
2.12 screen grltl tube, and a 233 power Pentode nmpliftVr 
greatly increases the far-rencbing performance of this 

H'l- 

A Tlamniarliind condenser is used In the construction 
of this set as it Is the most efficient for shortwave 
reception. 

install one In your home, storo or "lah" and get your 
share of enjoyment— or lncrea.se your business by selling 
this Low-priced shortwave set. 

It wilt tune from 14 to 200 melers. 

Price of set with coils 

Set of matched tubes 3-00 

Set of full sized batteries 3.50 

Send for Circular on 4-Tube "Diamond of the 
Air, M which uses the new 57-58-47 and 80 tubes. 
Kit, $7.45. 

Three Stores: 

TRY-MO RADIO CO., Inc. 

85 Cortlandt Street 

178 Greenwich Street 179 Greenwich Street 
Now York City 
SEND IN FOR CATALOG 



SERVICE MEN 
TAKE NOTICE 

J. R. W illiams, E.E.,* animator and de- 
signer of such service instruments as the 
Supreme Diagnometer, Confidence English 
Reading Tube Tester, etc.. etc., is preparing 
complete and minute details on the construc- 
tion and use of all types of service equip- 
ment — mostly new inventions. Nothing left 
out. Measurement drawings and detailed 
construction. 

Within the next few months there will be 
such releases as Condenser Dielectric Leak- 
age Tester. English Reading Tube Tester. 
"Resonator/' a new method for peaking and 
aligning, etc. 

You get this for S2.0O a yar. 

Many months of research and design are 
behind each release and you will save over 
$2.00 on each and every construction. 

You will receive detailed construction data 
on complete large Central Service Station 
Test Boards. In fact, you will receive one 
release after another in such complete and 
concise detail you will be equipped with all 
necessary knowledge and drawings to build 
the latest and finest of all radio test equip- 
ment. 

All of this for 2.00 a year. 

You will know the problems fo each de» 
vice. Nothing to guess about. The first 
release of an English Reading Tube Tester 
with all latest tubes is ready for distribution. 
Way ahead of anything. Next comes a real 
continuity tester and condenser leakage tester. 
No guess work as information is complete. 
Send your S2.00 now to 

J. R. WILLIAMS AND SONS, 
519 Palm Street 
Little Rock • ■ Arkansas 

•Chief Knglneer. Apparatus Design Company. 



lie sun* to turn to pace 30 i and rend the im- 
portant announcement about the extra pfiiren 
which have been added to the OFFICIAL KKFRIC- 
K It ATI ON SEIiVICE MANUAL. 
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ELECTROMAGNETIC MUSIC 



{Continued ft 

ume. by numbers representing units *uch as 
dec i he Is ; tin rut ion, also by numbers represent- 
ing time units; mid tiutility, by tte« curves 
which represent the tones. iSucb a system of 
music wilting has been dcscrihed in the Octo- 
ber, issue of K.umo-Cuaft. — Editor) 

How Frequencies Are Obtained 

The "(Jiiorae,*' illustrated in Fig. 1 is not an 
ordinary synthetic type, but obtains its vari- 
ous tone qualities by means of a device oper- 
ated by the pedal L. This instrument works 
entirely on the Kremeeff synthesis method of 
producing musical tones. 

This method is an advance of the method 
based on what is generally known as the 
•theory of Helmholiz/* which combines a fun- 
damental frequency of, for example, 'V2 cycles, 
with its first harmonic of frequency Gl, its 
second multiple frequency of t)ti, its second hitr* 
won in fret|iiiiicy of 128, its fourth multiple fre- 
qUeOcy of 100. etc., into a complex pulsating 
electric current, which, when converted into 
sound energy, has a predetermined tone qual- 
ity, if these frequencies are combined at the 
correct i n I ensi t ies. 

disadvantages are found in this method. For 
example, if the fundamental is high in fre- 
quency, let us say 4,0'JU cycles, its harmonics 
and multiples, if higher than about 
cycles, are not within the range of audibility, 
This leaves the higher tones comparatively poor 
in quality, while the lower tones are rich. 
Low-frequency fundamentals may always carry 
many harmonics, but this does not hold for 
hi^h-frcquency fundamentals. The Kremeeff 
system adds to the fundamental, fractions of 
the Li rat harmonic whose frequencies are in 
iiccordancc with the tours of one octave of a 
musical scale. 

For example, a fundamental frequency of $J 
cycles has a first harmonic frequency of 04 ; a 
first fraction of ::4 : a second fraction of .10 ; 
a third fraction of fis ; a fourth fraction of 4U * 
a lift li of l'i : a si*t.h of 4y : a seventh, of 48; 
an eighth, of ; a ninth, of D4 : a tenth, of 
"7; an eleventh, of til, etc. As important as 
the frequency of these currents, is the intensify 



out ittifjc 270) 

at whbh each is released for combination with 
the fundamental, which aU has a definite in- 
tensity. 

lu rhe case of high-f requeucy fundamentals, 
in which the combination with part hi Is of still 
higher frequencies, us harmonies, multiples, etc,, 
ifc inconvenient, sub -liar monies and exaci divi- 
sional frequencies are added. For example, if 
the fundti mental has a frequency of 4.U , .x; cycles, 
its part ials such as the lirst harmonic, the frac- 
tions of the lirst harmonic, and possibly a s«c 
oud mult ii> le. are within the limits of audi- 
bility, but higher frequencies are worthless. 

In this inse. the first sub-harmonic, a fre- 
quency 2.048, the second sub-harmonic, a fre- 
quency 1,024. and exact divisions of the funda- 
mental, etc.. rt re available for combining with 
the fundamental at predetermined intensities 
to produce complex pulsating cieet ric currents 
which, when converted into sound energy, have 
predetermined pitch, qualify, ami volume. 

Contradictory to what is generally accepted 
as correct, and resulting from years of experi- 
menting, it is the tenet nf Mr. Kremeeff rhat 
the fumbi mental tone is not thai which has the 
lowest frequency, but the tone which /#«* n pre- 
determined intensity in precisely measured units 
of loudness, the part ials having fractional in- 
tensities comparative to that of the funda- 
mental, for the purpose of main raining the 
pitch of the combined lone while the quality 
may be altered as desired during the uninter- 
rupted operation of the entire inst rumen l . by 
the addition and deduction of other frequencies. 

Kx|H»rinieuts have prove* that if a certain 
fundamental is mixed with a number of par- 
rials, ami if in some way. one of the part in Is 
is released at an intensity which is greater 
than that, nf the fundamental, tne eomoined 
rone will take the pitch of the loud partial, 
and the fundamental will become a partial 
when thus subdued. 

This instrument permits of combining with 
each individual key tone (which represents a 
predetermined fundamental, sixteen, and more, 
by oilier means), part ials which are harmonics, 
snb-ha rmonlcs. fractions of the first hnrunxiic 
niul multiple*, ami divisions of the fundamental. 



THE WESTON 663 VOLT-OHMMETER 



(Continued from page 273) 

Five tip jacks below the ohirttneier jacks are given: Resistance 
are used for the seven ohmmcter ranges. The 
particular range required is selected by means 
of the switch, the designations of which indi- 
cate the multiplying factor which should be 
used on the ohmmcter scale to secure the 
proper range. 

Five tip jacks below the ohmmeier jacks are 
supplied for the four milliaiiiperc ratmes. 
These ranges. 0- 1 HMI ma. are all given 

with a drop of ."i00 millivolts. These current 
ranges are added to this instrument in order 
to make this device as universal in its appli- 
cation as possible. 

The ohmmcter ranges are so arranged that 
very good readings are available over the en- 
tire range from .1 to I0.INNI.HU4I ohms. The 
voltage ranges provide very good reading over 
(In* range .U" to 1.0U0 volts. This range is 
very complete for gene ml testing work ami the 
sensitivity of 1 .OHO-ohm-per-volt is generally 
acceptable. The milliampere ranges provide 
readings from .412-100 milliainperes. Current 
readings are nor generally provided on volt- 
olunmeteis, but are supplied on this device. 

The market for the Model Gtill Volt-ohmmeter 
is rather wide. It will adequately till the re- 
quirements of the radio Service Man who is 
interested in point to point resistance checking; 
the ranges provided being very well suited lor 
this work. Outside of radio there is a lield for 
this device in general service and testing work. 
Maintenance Depart men rs will find the high 
and the low resistanee ranges of great help in 
their routine chocking of equipment. This is 
especially true where insulation resistance must 
be maintained. Laboratories doing research 
and development work will all tiud the Model 
♦'►<;:! particularly useful, due to the complete 
current, and voltage measurements. 

For convenience, the following data are 



ranges of 0-200. 0-1. 000. 0- 
I0.OOO. IJ-IIHMMJO. 0-l,nUU.4IU0. and 0- 1 O.UUIMMJU 
ohms, full scale: voltage ranges of o-J..~ t iMU. 
IK 1 00. 4)-jr»0. nr.on. 0-1.000 volts with a sensi- 
tivity of 1 .ooo-ohnis -pi-r-volt : uiilliammeter 
ranges of ft- 1 , H-l. tt-2.". and If- HMI, requiring 
oUU millivolts for a full-scale deflection. 

stated previously, only one position is 
available for either voltage or current readings, 
marked "vnlts-milliauipcrcs" on lite panel, Any 
range of either type of measurement may be 
used by merely plugging into the proper pin 
jacks. For resistance continuity measure- 
men is. the test leads are inserted into the 
pin Jiieks so marked, mid the range switch ro- 
tated until the proper multiplying factor has 
hrcn readied, This multiplying factor indi- 
cures the number by which the scale marking 
of 1. 000 must be multiplied to obtain the cor- 
rect value of resistance. 

This instrument weighs but six pounds and 
is fully equipped with tesi leads, batteries, etc. 



M 



A New 
Tube-Seller 




—with proven 
profit -making features 



The new Weston Model 677 Tube- 
Seller makes the exclusive features of the 
Weston-Jewell design available at a cost 
so low that no dealer or serviceman can 
afford to be inadequately equipped. 

Such proven features as the direct read- 
ing three -co I o> tube performance meter, zero* 
reset test circuit, line voltage indicator and 
compensating control are combined in the 
new Model 677. 

Ask your jobber to show you one of 
these new Weston Tube-Sellers! 



Pattern 675 Tube-Checker 

A compact, light 
weight tube- 
checker that is 
popular for both 
portable and 
counter use. Test 
limits are etched 
on the instru- 
ment panel for 
quick reference. 
All present tubes 
are tested with- 
out the use of 
adapters. Models are available for both 
25 and 60 cycle power supplies. 

Ask your jobber to show you the 
new Weston Model 663 Volt-ohmmeter, 
designed especially for use in point-to- 
point set testing. 




CLASS "A" OR "B" 

ANY Service Men. lookinj* it n diagram 
of a receiver usiiii: two tnhes in the nut- 
put stajre. ciinnot tell from the doiurnm 
whether the singe is of the Chiss *A" or class 
M"* type. 

One means of determining this is to note 
whether or not a bypass toiidenser is included 
n cross the hlns resistor. It" there is no con- 
denser, thru the stnire is of the class " A" type: 
if i here is a condenser, ihen you may safely 
■ ssume th;ir ir ;i class stfttfe vol! nre deiil- 

ititf with. Another way is to men sure the plufe 
current : n class "U" a in pi i tier has a much 
smaller plate current than a class "A" stair". 
I'»c sure that no si trim I is being received at the 
time of measurement. 



WESTON 
JEWELL 

Weston Electrical Instrument Corp., 

Jewell Electrical Instrument Co,, 

599 Frelinghuysen Ave., Newark, N. J. 

Please send me information concerning the 
complete Weston-Jewell line of radio serv- 
ice requirements. 



Name 



Address 

City State. 
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KEEP UP 
WITH RADIO 

An opportunity for RADIO MEN 
to enlarge their scope of training 



1 




XKtV GENERAL COURSE IX R.WUO combines 
HroadcaBtin^ . , , Sound Motion Pictures . . . Air* 
craft Radio . . . Marino Radio , . , Radio Servicing 
. , . Home and Studio Recording . , . Television 
Fundamentals , . , Electronic Till if Applications , . , 
Rjtdio Code . . . Public Address Systems . . . and 
other radio and allied subjects. 

In a 52- Week General Course 
at The New York School 

At a moderate cost which may ln> paid $10 weekly 
until tuition fee is completed. A graduate of this 
course Iv well tttt<d to handle practical radio enjri- 
peering problems, 

Xo mutter how much nr how liltle knowledge of 
radio you have, tlu-re a distinct sidvantage in 
taking this course. Further details will prove it. 

If j*ou wish to specialize in a partial hi r pha>c of 
radio or associated arts, send tor a copy of our 
illustrated catalog which contains all particulars 
about RCA Institutes' various Resident School Courses, 

Visit our RCA Institutes School in Xew York 
or Chicago. Yon will Hud them modern, fully- 
equipped, and ample in scope for the ever-growing 
held of radio. We shall be glad to see you at any 
time of day — morning, ufterimon or evening — from 
Mondays to Fridays inclusive. 

Whether you plan a visit to us, wish to enroll 
for a resident school class, or merely wish a free 
copy of the new RCA Institutes catalog, fill in and 
mail the coupon below. 



RCA 1NST1 TUTES. Inc. Dept. RT-112 I 
New York School and Headquarter*. 
75 Varies Street, New York, N. Y. 
f Chieago School: 

1 1 54 Merchandise Mart, Chicago, HI. 
| Please send with no obligation to me: 

) Full Information on ihe New General Course 
In Iladlo. (At Xew York resilient school only) 
) Illust rated catalog and Information aliout special* 
lied resident school courses In radio and allied 
arts. 

) information ahout extension courses for study at 
home, together with Illustrated catalog. 



I 
I 
I 



Mt. 



Address 
City.... 




M fans- RADIO 



HETTKR reception for radio 
owners. Good profit for service 
me<„ Send $1.40 to Dept. KC-ll 
for sample and sales 
helps, 




iP» 




CHURCH INSTALLATION 

( < out in u cd Ji om ihujc -~ 1 ) 

A fin tli- r and most difficult task for the 
■ iigtiH'i'i'y Wni tlHi phit-tng of the mil roph.itu 
where it would \m least cunsjdcuoUH. It wus 
it- ■ , 'ssnt»\ . thoii'fniis to i *m ploy n highly sensi- 
tive ml.. )hi|i1hiUh-. in onh-r t<- n tiilpr the Mwech 
vfC*'t tl\e even ut n gr-«t«i- diMaiti- e 

!>\>r the dhii.hiagtu nf I In- in hii .phone till 
aluminum HUInui of only .OOU-nii Hi meters thick- 
ness is used, which is liting tip In a magnetic 
ticld of about m.tMMI Gausses. Through the art 
of talking into the microphone, the aluminum 
rihhon is set in motion, genoratitig the low- 
fnijueiicy alternating currents, which, ampli* 
tied accordingly, are made audible in the loud- 
speakers. The microphones are tixed ahout 7 
meters |24 feeti a hove the ground, in front of 
the main altar. By means of a singularly con- 
structed special microphone cable for this pur- 
pose, which in addition to the shielded micro- 
phone wirings also contains a steel cable for 
support, the voire frequencies produced in the 
microphone are directed into the amplifying 
appa rat us. 

The length of the entire microphone wiring 
amounts to around ST meters feet*. *J1' 

meters <7.*» feeti of which are suspended in 
the air. (Grounding of the equipment was nc- 
complished by means of a special copper wire 
cotinectod to earth in the catacombs under- 
neath the cathedral. 

The set-up of the amplifier equipment is in 
keeping wiih the most modern experience. Op- 
eration takes place completely from the alter- 
iiii ting-current power unit ami is supervised 
through optical signals from a switchboard. 
Inasmuch as the microphone as well as the 
loudspeakers are located in one and the same 
room, there was some danger that the operation 
of this system might he considerably impaired 
by acoustic howls. }\y careful placement of 
the speakers with respect to the microphone, 
it was possible to avoid such disturbances. 
Through a built-in tone control of a special 
type, a particularly high degree of naturalness 
is obtained. 

i Mice more science has proven that even the 
most di (Hen It problems of acoustics in large 
auditoriums are capable of a happy solution 
in these days. 

ALL-WAVE SUPER 

(Con tinned from payc 2S!>) 

used In receivers where only the oscillator cir- 
cuit is tuned, but with a tremendous loss in 
sensitivity and selectivity. 

Selectivity and Sensitivity 

An examination of the selectivity curve, 
which is shown in Kig. *J, taken in the center 
of the broadcast band (l.tMM) kc), shows that 
at KMi times normal Held strength U kc, selec- 
tivity is secured : tit 200 times normal Held 
strength lo kc. selectivity is obtained; and, -'o 
kc. separation is secured at a held strength of 
."►.out) times normal. What the above means is 
that the receiver will bring in a distant station 
through a local having a. htm times the field 
strength ami separated from the local by only 
'ju ke, without any Interference. 

The sensitivity curve of this receiver is 
shown in Fig. an examination of which re- 
veals that it varies from approximately ,01(5 to 
.10 microvolts absolute. At 100 kc. the sensi- 
tivity is approximately .01(1, ami at 000 kc. the 
sensitivity is approximately .10 microvolts abso- 
lute. Such extreme sensitivity makes possible 
the reception of distant stations with ease on 
both the long ami short wave bands. 

A fidelity curve of the entire receiver is 
shown in Fig. 4. This curve shows that the 
electrical fidelity is fiat, within plus or minus 
'2 db. from ."0 to .'{.o()0 cycles at 1,000 and 
1.-010 kc. Sound pressure curves show that 
the overall response from the speaker is uni- 
form up to approximately ."iiMltl cycles. At 000 
kc, the fidelity falls off sHghlly. but not 
enough to impair the quality of the receiver to 
any noticeable degree. 

A front view of the set is shown in Fig, O 
and in Fig. H an excellent photograph of the 
power amplifier. 

For those desiring a cabinet of modernistic 
design, the Xapier, illustrated in Fig. K. will 
meet all requirements. 



fiA*CfJ)NEW! 



Send stamps for charts showing adapters 
to use with different makes of testing 
equipment for testing all the new tubes, 
including 55-85-89-57-58-82-83-G-2-41-42 
Wunderlich 5 and 6 prong and the new 
seven prong tubes. 

New Six Prong 

Latch Lock 
Analyzer Plug 

906 WLC Six prong $3,50 

With .<e\en wire <al»le. 

-BTl two control Rrld Inserts. 

hH latch connected lo same.. 5.50 

3 964DS 11- 1 adapter with Unking 

m xiuii 1.25 

3 965DS «;-.' adapter with locking 

BA «ui<l 1.25 

■ I 967SS 6-7 adapter, i-wilrol grid 
lining ceiineded to renter 

M| L L stud t.25 

967 SLC Same with control grid 
^■Em drought to clip with lead 

■Ehv, Im engage control grid 

Insert 1.50 

i I 1 L 976CG Adapter lo hold se\en prong 
tube In IuIm* checker or 
analyzer socket 1,25 



tint ton T>j>e Sockets. lie low 

panel mounting. Iteouires only 

j hand drill, to drill mounting holes. 

h %. ¥ \ *" ,A Kwl IU »K. rY 

. =._- J reen King. 42*: <i prong llluc 

? ^FT ' T King. 427 7 prong Orange King, 
■ all 25c tacli. 



Panel mounl with ears — Panel hole 
1-3 lo". Mounting holes 1-11/32" 
renter*. 

421 r.\*. A'*:, TV. 43<? 6 prong, 
437 7 prong, all 25c each. 



Pnher>al Socket 4-5-«5. contacting UX-UY and 
six prong tubes. 

Hcgular Xa-altl Mounting $1.00 

To replace swkets with 1-1 1/IfS" mounting 
holes and 1-3/8" panel holes 1,25 




This ['nhersal Adapter 
Permits lestlng all new 
tjpe tubes with your pres- 
ent tyiw tube tester. 
Price $6,00 



DISCOUNT GIVEN SERVICEMEN AND 
DEALERS 



Shortwave Pull Forms: 

t'X-L'Y and 6 prong ,.,,25c each 

Set of four wound — range 25 to 
200 meters with a .00014 infd. 
condenser ..,....$2.00 a set 




Code Sot — Code end ►owed in molded base — 
luizju-r high pitelt. 75c postpaid. 



Alden Products Co. and 
Alden Manufacturing Co. 

Dept. R 

715 Center Street Brockton, Mass. 
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VELOCITY MICROPHONE 



(Can fin no/ fr 
morn complex tliun the* direct sound pressure* 
simulated bjr the uctuiiieir rod. Moreover, since 
the diaphragm was more or |rss rce-esscel. mvlty 
resonance oi-c-imvil. In addition, tlie dimen- 
sions were such as to cause niechiinica] reson- 
ance of the din | dim £111 ;it nudilde f reuui-neies 
and pressure eloulilin;: which aerentunled tln k 
higher fnijueney. Obviously most microphone 
ills could Imj lnid directly to the use of a dia- 
phragm. With this in tninel, en^i timers set out 
t<» develop a mirrophoiic which would he free 
of these short comings. 

The Velocity Microphone 

The Yelo< ity Micnmhotie luis hceii cluhliecl 
"the mlcroplione without a diaphragm." The 
description is appropriate for it emphasizes the 
radical difference in the construct ion of this 
new microphone. A less obvious, hut also im- 
portant difference, is (bar the sound waves, in- 
stead of heini: forced to puss around this micro- 
phone, actually pass freely thnnmh it. Hut 
more important than either of these construc- 
tional differences is the fact that it introduces 
an entirely new principle of microphone opera* 
tion. 

All previous types of microphones were actu- 
ated by a change of pressure on the diaphragm. 
They were, therefore, spoken of as lieimr pres- 
sure-net ua ted. The Velocity Microphone is not. 
It is net im led by the rrtoritft of the air \mrti- 
vIch. Thus, it is velocity-actuated — and from 
this derives its name. 

The moving element in this new microphone 
is a thin metallic ribbon suspended between the 
poles of a magnet with its length perpendicular 
to. ami its width in the plane of the magnetic 
lines of force. Permanent magnets are utilized 
ami hence no field supply is necessary. The 
pole pieces of these magnets are so constructed 
and cut away as to allow free passage of the 
sound waves through the microphone. The rib- 
bon element is made of thin duralumin and is 
so light that its motion corresponds to the mo- 
tion of the air particles, it is suspended from 
metal cross-pieces which. In turn, rest on four 
insulating bushings. These bushings are the 
only non-metallic parts of 'he microphone. This 
construction insures that temperature and hu- 
midity changes will have no effect on the opera- 
tion of the microphone. Moreover, it is suf- 
ficiently rugged so that it may be knocked over 
or dropped without impairing its operation. 
Operation 

The principle upon which the operation of 
the Velocity Microphone depends is relatively 
simple. Tin- rihbon clement is caused to vi- 
brate by the nir particles of a sound wave. 
Si nee this vibration occurs in a strong magnetic 
field, there is induced in the rl hi urn a signal 
voltage corresponding to the undulations of the 
luipres.sed sound waves. This signal voltage is 
given by the expressions: K= blx ; where b=flux 
density. Irrleiigth of ribbon, x^vcloclty of rib- 
bon. 

In this expression. IS ami I are. of course, 
constnnls. The velocity can be shown to he 
independent of frequency, as follows : The veloc- 
ity in a mechanical system is the ratio of Its 
pressure-gradient to the acoustic Impedance. 
Iioth e»f tin' latter are proportional to frequency ; 
hence their ratio, the velocity x. is independent 
of frequency. This being so, the signal voltage 
I' will be independent of frequency ami the 
response of the microphone uniform at all fre- 
quencies in the working range. The free-wave 
curve of the Velocity Microphone (Fig. li shows 
this to be approximately true. 

Fidelity 

The frequency range of the Velocity Micro- 
phone as measured by the Itayleigh IMsc method 
is shown in Fig. 1. lCxntntnat ion of this curve 
shows that it is nearly flat from the lowest 
audible tones to beyond 14. Oho cycles. The 
slight falling off at higher frequencies repre- 
sents a difference which would not be detected 
by the ear. Moreover, since it is a smooth 
curve it may. if desired, be compensated for in 
the following amplifier. 

For comparison, curves made on oilier types 
of microphones under identical conditions are 
also shown iti Fig. 1. The peaks and dips, 
which engineers found caused the whist les and 
lisps, marring many broadcasts, are plainly evi- 
dent. These peaks are traceable to diaphragm 



om payc 
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roMHi.iiiM-, ciivity n^oiiiime nml picwirn-donb- 
ling. All three refill hcctiUH' "f the Hi 
all pcc\ ions typo* of nntHiplioiios of a prvswiirxi- 
m tnatcd diaphragm,. 

I !et a iwe tln> Volo<-ft\ Muiophoin- N a \olo<ity- 
aotuutccl ilevbe- does not utilize a diaphragm, 
it i> >uhje< t to none ol theee imdejdi-llhlc phe 
liomcnn. As a result its froqnemy response is 
u flat curve — and its reproduction is more 
natural than that of any microphone yet de- 
vised. 

Directional Characteristic 

The intensive study of studio technique, 
whieh many stations are making, has made 1 1n- 
directional characteristic of the microphone 
used, of considerable importance. This result** 
from the fact that this characteristic lias two 
important effects. Ii determines, lirst, the plac- 
ing of the artists, and second, the amount of 
reverberation picked up by the microphone. All 
previous types of microphones were very un- 
satisfactory in this respect. The condenser 
microphones, as well as mote recently developed 
microphones in which the diaphragm supports 
an additional moving element, are entirely mm- 
directional up to *j.nnu cycles, while at higher 
frequencies they become very directional. 

This is due to the fact that these micro- 
phones are prcssure-opo ruled- il is a phenom- 
enon typical of all microphones using a dia- 
phragm. Such a characteristic- is, in fact, more 
undesirable than a pure non-direct iotial char- 
acteristic throughout the entire range*. In 
general, excess reverherat ion occurs at the 
lower frequencies due to the fact that the 
absorption characteristics of most material used 
in reducing reverberation are less efficient at 
the lower frequencies. I'sin;; n microphone 
which is nou-clirec-t iona I ai the low frequencies 
and directional at the higher frequencies means 
that the exeess low -frequency reverberation 
will be further accentuated. 

This means that tin* amount of direct sound 
pick-up must Im- relatively great in order to 
keep it well above the level of the reverberated 
pick-up. This entails crowding of the artists 
about tin* microphone and because* of the non- 
direct iotial characteristics of such micro plumes 
at the higher frequencies requires direction of 
the* microphones on tin* point or action. 

The Velocity Microphone is particularly good 
in this respect. If has a marked directional 
characteristic which is entirely independent of 
frequency. hue to this elia racterisi ic. the en- 
ergy response of the Velocity Microphones to 
generally reflected sound is only one-third that 
of non-direct iotial microphones such as the con- 
denser and other pressure-operated types. This 
has a very important effect on the distance at 
which artists may he placed from the micro- 
phone. The maximum satisfactory distance is 
determined by the allowable reverherat ion. 

Kcverberai ion is the ratio of tin* generally 
reflected to the direct sound. The generally 
reflected sound is usually independent of the 
positions of source ami microphone. As noted 
above, the Velocity Microphone reduces this 
by a factor of throe. The direel sound varies 
inversely as the square of the distance, hence 
wiili this microphone the artists may be placed 
1.7 limes further away than they were with 
pressure opera t cm 1 types of microphones. 

This advantage may be utilized in other 
ways. For instance, if the spacing of micro- 
phones and artists is kept the same, much less 
damping or absorbing materials need be used 
on the* walls and ceiling in order to obtain, 
with this new microphone, the results previ- 
ously obtained with other types. Moreover, the 
amount of reverberation can be adjusted as 
desired by turning the microphone at u slight 
angle to the source. This can lie done witli 
the Velocity Microphone where it could not 
witli previous types, because it does not. like 
these latter, discriminate against the* high 
frequencies when so used. 

Another feature not before* mentioned is the 
hi •directional ism of the Velocity Microphone. 
The construction, whieh is open both in front 
and hack, allows pick-up equally in both ill- 
rcctioiis. As a result artists limy he placeel 
eejnally be dli in front and in back of this micro- 
phone. Thus it may be used to pick up pro- 
grams in which twice* as many artists par- 
ticipnte. Montinurtl on ftttj; till) 



The first 
Resistor Guide 
ever published 




with an order for 
20 Metallized Re- 
sistors — or tor kit 
No. I or No. 2 



and still the 
LEADER 

The l.R.C. Resistor Replacement Guide— bigger 
and more comprehensive now than ever! Last fall, 
32 pages — this fall 88. Increases every month by 
four additional pages at no added eost to owner. 

Over 15.000 Servicemen use the l.R.C. Guide. 
Why? Because it gives them instantly, quantities 
of information they need in their daily work. 
Complete resistor data about any popular re- 
ceiver — the value and eode and position in the 
circuit of each defeetive unit. Priee just the same 
as last year — $1. Or you get the Guide FREE 
by purchasing 20 Metallized Resistors— or t.R.C. 
Kit No. I or No. 2. 




t.R.C. Handy Kit No. t contains 20 t-Watt 

Metallized units ranging from 500 ohms to 
3 megohms. 

l.R.C. Handy Kit No. 2 contains 20 2-Watt 

units, ranging from 500 ohms to ' 2 megohm. 




The t.R.C. Grid Bias Kit contains to assorted 
Metallized units and Power Wire Wound (5 Watt) 
types, required to bras the following tubes— '24— 
'26— '27— '71 A — ' 10— *45— f 50— '47. 

Ask your jobber or write tts at onee for these 
time-saving kits or Resistor Guide. Get on the 
t.R.C. mailing list to receive other service helps. 

INTERNATIONAL RESISTANCE CO. 
Philadelphia, Pa. Toronto, Ont. 



WetaM 




AND POWER WIRE WOUND — 
PRECISION WIRE WOUND 

RESISTORS 
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Insure 

I YOUR WORK 



CLAROSTAT Replacement Volume Controls are 
"Custom-Made" to exactly suit the receivers for 
which they are offered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper specifications. 

There it no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 

See the new CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for your FREE copy. 



CLAtfOSTAT MfcCo. 

285*287 N.6thST.B'kLYN. N.Y. 



More Capacity 
at Less Cost 

Latest research by oldest condenser 
manufacturer is reflected in present 
extensive and varied line of 



DUBILIER 
ELECTROLYTICS 



Available In all types — round and 
square metal cans, cardboard con- 
tainers, tubular paper wrappings, 
high-voltage, low-voltage. tapped 
units, etc. Positively guaranteed 
for quickest reforming time, lowest leakage, highest 
working voltage, longest life. And they cost less! 

WRITE for literature on Dubilier Electrolytic* 
as well as all other types of condensers. 

Dubilier Condenser Corporation 
4377 Bronx Blvd. New York City 




Study Radio in 

CANADA 



A start tn Radio Guaranteed or your money hack. 
Course covers Radio. Television, Sound Amplification 
and Telegraphy. Practical nork materia! supplied. 
Preparation Tor Government ami Sen Ice examinations. 
Home Study. I>ay or Evening Classes. Write for 
booklet. 

RADIO COLLEGE of CANADA 
Limited 

310 Yonge Street Toronto, Canada 



HILET ENGINEERING CO. 

WEST ORANGE. N. J. 

Dt ignlnn and Manufacturing Specialist In Pie Wound 
Modulation Rcariora. Plllrr Chokes, Kt-ctlfler*. Plate 
and Filament Transformers, 

Write for quotations on made- to-order material de~ 
fcltsned to suit your station Circuit, or new Inhalation. 



A UNIVERSAL P. A. 
AMPLIFIER 

{Continued from page 27C) 

titles ilirct'tly from the storage battery which 
is t lie connection for automobile or sound truck 
haitciy 0|>eraiion when tisinj; the Auto A.C. 
l'ower unit. When open ami S\Y3 is thrown 
to the right, the il laments of the tubes litrht 
from a separate secondary whulitur on the 
power transformer which is the position for 
operation from 1 10- volt A.C. power supply, 
tf\Y.4 is merely an 8.IMJ.T. swiich which 
facilitates the immediate selection of operation 
from the iletrcror stnjrc of any radio set or 
inner or from a microphone, a phonograph pick- 
up, or from a control board. 

The volume control consists of a dual poten- 
tiometer. IM\ connected in the input circuit of 
the push-pull 37 tubes. The center tap of 
these two potentiometers, in reality, connects 
to the center tup of CM. I, thus satisfying pre- 
requisites for push-pull operation. 

The 250. OIK) ohm resistor, It. '5. is merely a 
bleeder resistor for the power unit and prevents 
rupturing the tilter condensers if the tubes 
should be removed from their sockets while the 
power is on. 

The heaters of the six tubes used in I he 
amplifier proper are connected in parallel. One 
le^ of these It lament 1 or mi mils is labeled 'A'" 
and the other "U.*' The values of all parts are 
shown on the diagram. The tone control con- 
sists of a number of condensers eon tier ted in 
multiple by means of a switch, as moiv buss 
is desired, more and more of the condensers are 
cur iti ihe circuit across the secondary of the 
push-pull input trail* former, A. F.T.I. 

Sis-volt 0.t\ tield horn or cone type dynamic 
speakers ait? recommended. Said speakers ob- 
tain their DC. lield excitation from a car 
storaue buttery. \VIm»!'« any other type D.C. 
speaker is employed, the necessary tiehl excita- 
tion would have to be supplied indirectly by ihe 
A.C. power unit. This would cause a larger 
drain from the storage battery too; no ad- 
vantage would be trained therefrom. 

When operated directly from a llO-volt A.C. 
main, the speaker tield must receive its excita- 
tion from a separate dry rectifier and condenser 
unit, as shown in Viu. -P.. The output of this 
unit supplies It-volts. D.(\ for the tield. When 
in mobile service (or operated from a storage 
battery) the (> volts for the tiehl is secured di- 
rectly from the storage battery which operates 
the Auto A.C power unit, of course, dynamic 
speakers which have a permanent mnmiet may 
be used, and they do not require a field supply. 
This would ohvinfc the necessity for the sepa- 
rate rectifier circuit. 

The Auto A.C. Power Unit 

Figure 2H is a schematic circuit of the A.C. 
power unit. It consists of a rota ling armature 
having a commutator mounted on its shaft 
with a single brush making contact. In other 
words, the rotating device is merely a chopper 
which breaks up the U.C from, the storage but- 
tery and feeds it to the primary of a trans* 
former, the output of which delivers 110 to 113 
volts A.C. It is because the output of this de- 
vice is 110 volts that the amplifier may he 
plugged either into the *'B" unit or into a wall 
socket, at will. In this manner, the universal 
rent ure is achieved. It might be well to men- 
tion that the efficiency of the entire system is 
relatively high and is hut i\y t by 7% by ins., 
in size. 

This unit may easily l>c constructed at home 
if the wiring diagram is followed and the photo- 
graph referred to. It might be well to men- 
tion, at this time, thai all condensers, rests- 
tors, etc.. arc mounted under the baseboard. 
The only parts mounted above arc marked on 
the photograph. 

In view of the fact that the Auto A.C. power 
unit is rated at but watts and is designed 
to merely supply plate ami sc reen requirements, 
plus the ti lament power of the S2. a total of 
approximately Ki amperes is consumed from the 
storage bat fury (the additional three amperes 
being consumed by the tube ti laments). As an 
added precaution, therefore, it would be well to 
use several storage batteries in parallel so that 
each one supplies but a fraction of the 13 
amperes. 



Special 
Beginner's 
Number 

GREATEST 
MAGAZINE 

ON 

Short Waves 



NOW 25c A COPY 




A -Color Cotcr 
9"xl2" in She 
Over 200 Illustrations 

RAPIDLY increasing each day are the numlx" 
of experiments in the Short Wave fieM -de- 
velopments which are bringing to this hranch of 
radio thousands of new "thrill seekers." Ex[>eri- 
menters, as in the early flays of KadiO, again have 
Ihe opportunity to bring al>ont stirring new inven- 
tions. Read in SHORT WAVE CK.NFT, the 
Experimenter's Magazine, how you can hoi hi your 
own Short Wave Sets, both transmitters and re- 
ceivers. SHORT WAVE CRAFT is exclusively 
a short ware magazine — the kind you have wished 
for so long. 

Interesting Articles in the Current Issue 

One-Tube So per- Regenerator, by K. W. Tanner. 
Hear 'Km Roll In On this l-Tuber, by Clifford fcX 
Denton. 

A 3-Tuhe "Signal Gripper," by Walter C. Doerle. 

Smoothing L'p Regeneration Control. 

Doublet Antennas Eliminate Interference, by Ever- 
ett I*. Dillard. 

Prize- Winning 1 and 2Tul>e Receiving Sets. 

W9Z<; Saves \ Life! (Short Wave "Fiction"), by 
A. I). Mi. Melton, W8UC. 

Power Amplifier for S-W Receivers, by Louis 
Martin. 

Long Wave Receiver — How to P.uihl — Range 150 
to 3000 Meters. 

SPECIAL OFFER COUPON 

SHORT WAVE CRAFT RC-11 
91 Park Pl«c«. New York. N. Y. 
GET ACQUAINTED OFFER 

I | As per your Special OfTrr. I enclose $1.00 (Canada and 
1 — 1 foreign $1.20) for which enter my suhwiptlon to 
SITOUT WAVE I'll a FT for « months. (I understand that 
your recular rate for a year's suhsrrlptlon Is $2.50). 
[~~| Mall me a sample copy of SHOUT WAVE CRAFT for 
' — ' uhlch I enclose 15c (U. S. Stamps or coin accepted). 

Name 

Address , 

City Slat* 
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A UNI-DIRECTIONAL LOOP ADAPTER 



(Continued }r 
Switching is accomplished in the input unit 
bv menus tif the rectifiers VI ami Y2. Tlic 
pint os of these are supplied by alternating volt- 
Mgp fruni tlie transformer and rmisei|iieui ly act 
:is a lull-wave rectifier. Since tin* power mip- 
ply is (id lyrics. VI acts during 1/120 second 
ami then \"2 during the oilier 1/120 second. 
While VI is acting, the left part of the loop is 
functioning- During the same Mine, tube \'4 
also rectifying the output in a similar manner, 
is supplying the output of the set into I lie 
mjlli a minder in ihe directum shown by the 
arrow. During the next half cycle, input recti- 
fier tube Y'2 acts ami also \'-'>. Hut an ex- 
amination of Fig, 4 will show that during ibis 
latter half of the cycle, I lie signal strength is 
U'88, heme, the average, steady rcadiui; of the 
D.C. meter will Ik? that governed by the direc- 
tion shown by the arrow. 

Elimination of the 180-Degree Error 

This device, in com hi nation with the tupped 
loop-aerial and the synchronous switch arrange- 
ment, also eliminates the so-railed JM>-dcgree 
error. In most direction tinders, it is necessary 
to provide a special "sense"' serial to permit 
the Operator to determine whether tlie starion 
being receive<l is befoie or behind him. Keter- 
ence to Fig. 4 will imlieate how this is ac- 
complished in our unit. 

Suppose the radio signal Is coming from IH 
instead of CI. In this ease, the held pa I rem 
X gives the greater indueed voltage And tends 
to deflect tin- Biefep in a correspond i tig din-e- 
lion. opposite I ■ » the direction if the signal was 
from the direction Cl. To determine if the In- 
coming signal is from Cl or 1*1 it is necessary 
only to rotate the limp according ro a definite 
standard rotation, say clockwise. Pur direc- 
tion C. tlie pointer of the milliamtneter will 
swine, say. from left lo zero center, then right 
as the loop-aerial is rotated past ihe general 
direction of the tntnsiiuHrr from left to right; 
while for direction D. the pointer will swing 
from right through zero center to left. If clock- 
wise rotation of rhc loop is adopted as standard, 
ir is preferable ro use the mriomatinn of the 
loop sueh that when ihe radio signals come 
from the direction C. a deviation of tlie loop 
on either side will produce a corresponding de- 
vlatimi of the meter to the same side. For 
example a motion of the loop ro Hie left of the 
•deao-center will produce a meter reading to 
the left. 

It may be seen that this direction finder does 
not depend on any exact balancing of the 
aimmnr of current due to the vertical effect 
with that due to the normal loop-aerial field-in- 
tensity pattern. As long as snllicient vertical 
effect is present ro distort the normal figure-of- 
eight pat to I'M. fhc unit njtcriifcs satisfactorily. 
A further advantage of this type of direction 
Under is that it does not work on the minimum 
intensity. This make* Ihe loop a much more 
eflicient collecting device and permits tlie adap- 
tion of the unit to the reception of broadcast 
signals in tin etticient manner. 

Description of the Equipment 

Referring to the schematic circuit of the loop 
unit (Fig. 5), A is the input circuit and com- 
prises the rapped loop and vacuum till* switch- 
ing arrangement; n is the radio receiver used 
for amplifying and detecting the signal re- 
reived on the loop aerial: C is the output unit 
which is synchronized with the input unit A ; 
I) is the synch ionizing unit and supplies syn- 
chronizing vol I Ages to the input and output 
units to secure the proper reversal of the held 
intensity pattern by switching first one side 
of Ihe loop- atrial inlo the circuit and thou 
the other. 

In the input unit A. the loop-aerial is con- 
nected at each terminal through blocking con- 
densers i/'j ami ro the rectjlier tube* VI 
and Y2 ; the cathode circuits of which are eon- 
nected together and grounded. The switching 
of the two parts of the loop-aerial to the re- 
ceiver is accomplished by the application of a 
low-fre<picncy alternating current (the fre- 
quency of the power supply) to the plates of 
tlie recti tier tubes VI and V2. 

Ir is well known that a vacuum tube lias the 
ability to puss current in one direction only: 
and as the alternating chrrent posses through 
its cycle, the current flows lirst in one diroc- 



om pa ye Uio> 
t ion through VI and then in the other through 
V2. This provides a low resist* lice path for 
first one side and then Ihe other of the loop 
to the receiver. Two U.K. choices K.F.i'.l ami 
lt.K.<\2 prevent the loss of K.F. current through 
the switching circuit 

The tuning condenser Cl is not strictly neces- 
sary for the Operation of the device, as the 
loop is not tuned lo resonance wiih the in- 
coming signal. However, as the pickup would 
not be eo.ua I over the broadcast band without 
some shifting of i lie resonant frequency of tin* 
loop, the condenser is merely timed roughly 
lo increase the signal strength on the two 
ends of (he baud. The loop is not timed to 
resonance, as this won hi prevent the correct 
operation of the tlin*ct ion indicating instrument. 

The radio receiver, li. requires no explana- 
tion, being any of the usual types comprising 
an I!. I', amplifier, a detector and an audio am- 
plifier. Of course if must be capable of pick- 
ing up signals with a loop-aerial. 

The circuit arraiuremcnt of the output unit 
is shown at C of the schematic diagram. Cl 
and 1T> arc two equal condensers, one ter- 
minal of each being connected to the output 
of tlie radio ivcefvef. and the other terminal 
of each being connected to tlie plate circuits 
of the two tubes and V4 which switch 

the current front one circuit to the other al- 
ternately as the alternating current reverses. 
As the same current- is used in these rectlRef 
circuits ;is in the id hers (VI ami V2). these 
circuits are obviously changed back and forth 
tit the same fimo or in synchronism. The cath- 
ode term inn Is of these two tubes are connected 
to tho ends of a potentiometer P, and then to 
the terminals of rhe zwocentcr inilliauimeter. 
The center t:ip of the potentiometer is con- 
nected to g ron ml ami each side of the resistor 
is shunivd hv a condenser «T> and C7. The au- 
dio frequency choke coils C 1 1.3 and 011.1 pre- 
vent the A.K, signals from being grounded. 

The synchronizing unit consists of a trans- 
former with a center-tapped secondary lor cor- 
rect phasing of the current. This transformer 
may l»e supplied with any source of low, audio 
frequency such as ihe light -current supply or 
an A.I', oscillator. hi the case of our unit, 
for operation with a broadcast «er. the light- 
line supply is the mosr convenient. However, 
as the qo-ryrle supply may be picked up when 
a carrier wave is received, a filter in the lead 
from the loop-aerial to the leceiver may be 
necessary. This consists of an A.l\ choke and 
a small, tixed condenser connected as shown in 
Fig. G, The choke holds back the low fre- 
quency current and the small condenser tar- 
ries the radio frequency current. Tho capacity 
of this condenser is too small to puss the au- 
dio currents. 

The shields for the unit consist of a sub- 
panel made of aluminum with coram- posts for 
supporting rho sides and separators which di- 
vide h; into three compartments. Ihe base is 
drilled to support all the parrs except the me- 
ter ami the variable condenser. The photo- 
graphs clearly indicate the positions of the 
parts. Tlie front panel js equipped with two 
slotted posts to support the partitions. It is 
drilled to mount the meter which is of the 
flat panel mounting type. For this purpose, a 
hole of 2% inches in diameter is reunited. 
The most practical way to drill this hole is to 
mark the circumference with a compass and 
then drill a numb«r of small holes close to- 
gether around this line. The piece in the cen- 
ter can then be cut out with a hammer and 
chisel. 

The variable condenser must be insulated 
from the metal panel, anil for this purpose, a 
strip of hakolite 1 x 4 x :< Id inches is drilled 
to lit the mounting holes of the condenser: the 
mounting screws are countersunk so that they 
do not touch the panel. Then the bakelite 
strip is mounted with two screws to the panel. 
The hole for rhe condenser shaft must lie made 
sufficiently large so that it does not touch as 
this would short one side of the condenser 
to ground. 

As the photographs show, the parts are ali 
mounted above the sub-panel, except the con- 
densers. The wiring is carried below the sub- 
panel for neatness ami the parts are arranged 
so that the wiring is as short as possible. The 
wins from the power transformer pass through 



Cash in with 

Newest 
Most Reliable 
Method of 
Set Analysis 




No. 1000 Tester 

Tests — Volta« rt s« Milliamperes, Point- 
to-point Resistances, Continuities, 
Short Circuits, Capacities. 

$33 Net to Dealer 



TWO cable plugs connect set sockets 
through selector switch to the pre- 
cision volt-miiliampere-ohmmeter . . - 
an exclusive Rcadrite feature. Speeds 
up tests without removing chassis. 
Measures resistances up to three meg- 
ohms — D.C. Volts up to 600 and 
milliampercs up to 300. Also A.C. 
line volts and capacity of dry and 
electrolytic condensers. 
A fine instrument in leatherette case. 
Complete with batteries, test cords and 
full instructions. 

READRITE METER WORKS 
17 College Ave. Bluff ton, Ohio 

MAIL TODAY! 
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JVjme 

Street Addreu 
City 



State 



B A Dl 0«C R AFT for NOVEMBER, 1932 



301 



Train Nowfor New 

RADIOjjte^ 



Get Into a Line 
Where There's 
Action — 

Every Day — And a Pay- 
day Each Week — You 
Be the Boss! 



YOURS 

without extra 
cost. 

This excel- 
lent set anar 
lyzer and 
trouble shoot- 
er included 
with our 
course of 
training. 



Hlght now while hundreds are 
looking for work where (here Isn't 
any, the radio service field «an 
use trained men. Witt, the j>roi»cr 
training and the necissary equip- 
ment yuu ran enter this held and 
mak»> a romforlahle lhUK 
int-Uido with our course ihii 
uodem set analyzer and trouble 
shooter without any extra chaiKe 
This piece of equipment ha* 

proved to lie a valuable help 1o our members. After 
a brief period of training, you can take the set analyzer 
out on senlce calls and really romi*le with 'old 
timers." We show yon litnr 10 wire rooms for rai no— 
Install auto sets— build and Install short -wa*e receivers 
—analyze and repair all types of radio sets— and many 
other profitable jobs ran be yours. 

Teaching you this Interesting work Is our *M 
we hare provided ourselves with every facility to hell 
you barn nulekly yet thonnighly. If you i«nv»e*« averaRe 
Intelligence and the desire to make real progress on 
>uur own merits, you will be Interested. 

ACT NOW — MAIL COUPON 



Start this very minute! Send for full details of our 
plan ami free booklet that explaim^ how ea<l1v W ran 



now cash In on radio uuickly. 
today! Send now! 



liou't j>ul It off! Write 



RADIO TRAINING ASSN. of AMERICA | 
Dept. RCA- 11. 4513 Ravenswood Ave., Chicaoo, 111. 

Cent lenient Send me details of your Knrolhncnt 
Plan and Information on how to learn to make real | 
money in radio quick, i 
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EWNTCH- 

Noise-Reducing Antenna Products 
Solve the Interference Problem! 




Practically nolse-frce results on all waxes, long and 
Omit alike. For the broadcast listener, the slwrt 
wave and television ext>ertmen(er and the amateur. 
No serviceman should lie without these U V II An- 
tenna Products which have prtned their ability. h> test, 
in eliminate background racket. Ideal for *«hurl.s a. 
well as the most congested city areas. Wr> Simple to 
•hook -up" to any receiver. Itetter performance assured. 
<A) LYNCH Transposition Blocks 

Kxtreinely durahle. Made of "Lymlilte. a new 
material, rvrncnliMl for Its great rexlslanee and 
natural freedom from electrical losses. 

Handy Complete Kit of 10 Bloeks $2.50 

LYNCH Caoe-Aerial Spreaders 
Kor makln* non -directional and high- gain 
aeilaK m Also made of Xynehlle. 

Handy Complete Kit of 10.. 

LYNCH "U. S. Navy Standard' Antenna 

Insulators , . 

Prevent electrical loss or leakage across the ■ an- 

tenna Insulators. Kit of 8 $3.00 

LYNCH "All-Wave" Antenna Coupler 
Secure best possible results with any or the 
noise reducing antenna systems reemmnended 
»... ... »1.50 
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METALLIZED 

»£ Watt 30e List • 

1 30e " 

2 40* " 

3 50c - 

pOwer 



WIRE WOUND 

3 Watt 50e List 
5 " 50c '* 
Id " 65c " 
IS " 70c " 



PRECISION 
WIRE WOUND 

1 Watt Hating 

I'.r Tolerance 
Values from I ohm 
to 300.000 ohms 
Write for Price s 

auto Radio 



suppressors 

Spark Hug Type 
IHstrihtiKir Type 
fable Type 

.Ml Types List 50c 



SERVICEMEN— Discount of 40»« from above List Prices 
Send order TODAY or write for new, 
Muttrated and descriptive folder. 
LYNCH MFG. CO.. Inc.. I775RC B'way.. N.Y. 



holt*?* in the sub-panel. 

t ni iisfm mi v U d>«tenrd t-. vtipph tH:»- 
iu.nl <un«ut tu> Die four "-'7 till**** ami Is 
miu if PI Kid wfih time $JS mlt winding foi tins 
]mii']m>m>. It ulsn supplies the switching mrrSent 
timl for this pm pose it h:is a -'oo «>lt center 
tulip- «1 winding. Whil.- it Is lint iuM-«*xsary to 
um- : i \«-iy high \(.lta^i» fin- tlii> suit- hlii* i-rr- 
■ uit, ill..- ipsht;in<t,» of tin- pull) f-ii- Hi-- Injrll 
fnt|Ufiir} cuinnt is less ihp-I. r flkrou loiull- 
tlidis tlnin with a low pot. utinl. 

i - limp is iimdc In tli = fmni of 911 -nhli-n^. 

W/ltll till 1 wlN,'g sp:|ii<| <itl s| 1 -lli'iv tills t VpU 

.»f l.mp \n oft I'll 1 1 furred to '.is tho tfci* t>P -. 
It may l»e pun-hused, or 'may hp made at home. 
Fijf. 7 shows how a suitable loop may he mii- 
sjmeted. No. IS wire is usimI, and 10 turns 
are wound, with a tap at l lie sih turn. Tin' 
wire is spaced % inches between turns. As 
the illustration shows, the frame for the aerial 
is :i feet high by *J feet wide and the spacers 
are IP,£ inches wide. 

Adjustment and Operation 

The adjustment and operation of the unit | 
is very simple for the purpose of radio recep- 1 
thin. first, the potentiometer contact nrm 
shoiihl be placed about half way around the 
resistance snip. Then, the output unit should 
be connected, with a wire lo that loudspeaker 
terminal thai is directly connected to the plate 
of the power tube in the set. If this cannot 
be loeafed easily, the contact can he made to 
the plate prong mi the power tube. The ground 
should also be connecter!. The receiver is then 
turned on usitu; an outdoor aerial. The vol- 
ume control of the set should be turned down 
temporarily and a slatioii tuned in. It will 
be found that the needle of ihe meter jumps 
to one side. The potentiometer must then be 
readjusted until the needle remains practically 
stationary. 

The meter circuit is now balanced and the 
loop-aerial can be connected to the input unit 
with a wire running from tin' center loop ter- 
minal to the aerial hindinc post on the re- 
eeiver. If a hum is heard in Ihe loudspeaker 
when a station is tuned in. the hum filter must 
be connected in the lead to the aerial post oil 
tile set. Ill extreme eases, it may be necessary 
to connect a luu.OOO-ohm variable resistor 
across the aerial ami ground bindinu posts of 
the receiver, and adjust it until the hum is 
red need snffleietitly, However this should be 
done only in case of necessity, us it will reduce 
the signal strength somewhat. 

I mi not let these hints disturb you though, 
as a well shielded set and loop unit will in- 
troduce mi noticeable hum. 

The next step is to turn the loop in the 
general direction of the station to be received, 
following the directions previously given for 
tuning the loop in a clockwise direction. Tune 
the receiver to the wavelength of the station 
and when signals are heard, readjust the loop, 
watching the meter until the needle registers 
zero. The loop Is then centered on the station 
ami a possible final rough adjustment of the 
loop condenser for greatest volume is all that 
is necessary. The latter adjustment is only 
needed if the station is a long- wave one and 
the condenser happens to he turned to the mini- 
mum capacity. Otherwise, it need not be 
touched. 

Uses 

While the original direction finder was de- 
signed for airplane direction finding, the adap- 
tion described here is a useful addition to the 
broadcast set. A direct current model of the 
unit is invaluable for the location of sources of 
interference, 

List of Parts 

The parts required for the construction of 
the Air-Loop l*nit are listed below: 
tine Loop center tapped to cover the broad- 
cast band with a .OO0:».Vmf, variable con- 
denser : 

tine llammarlund .nufd.Vnif. variable condenser. 

type ML- 17, CI; 
Two llammarlund -*Oi mh. ILF. chokes, type 

KFt'-sr,. U.K. ci, U.K. m : 
Four ('inch ."-prong tube socket* type L"ii; 
Four Triad '27 tubes— VI. V2. V:L*V4: 
Two Aerovox .2.Vnif. bypass condensers, type 

aiKi, cl\ r.i : 

(Cottthtttftl un iwje iiili 




MILE'S Amplifier and 
Power Equipment 
Lapel Mikes.; 

1 Hut ton Type, $. f ).00 
and sflO.au 

2 Button Mike, $ln.00 
and sM.'t.ao 

Professional Mikes, I? la. 00 
up 

Any Mike rebuilt, repaired, 

up to $10.00. 
Mike I'rcainplincr, $2!>.:»h 
Power Amplifiers, Imltery 

Operated; alrfn Ho V. 

50- «» Cycles — All typ<-s 
5 T.ipej. Mih»> (limit 1 nits 
10 Types Miles Hums and 

Trumpet •> 
MhV Kxriiem for Horn 

Tints 

Diaphragms & Voice Coils 

for Horn Units. 
Input, output and Power 

Tiun«fornii*m. 
Write for Catalogue RC 

MILES REPRODUCER 
CO., Inc. 
Dept. RC. Miles Repro. Bids. 
244 W. 23rd St.. N.Y.C. 



FREE 



Amateur and 



servicemen si^tt 
Wholesale Guide 

Hot off (he press! Chock full 
of the late« of everything for 
the Radio Serviceman, Ama- 
teur, Experimenter. Detailed 
illustrations; vital and interest- 
ing facts. Valuable tips that mean money 
in your pocket. 

Attoniihing Low Wholesale Prices 

Hundreds of "Hot Shot" bargains at deep 
cut prices that challenge all America. 

H T RITE TODAY — A free copy of this 
record smashing book is ready for you. Write 
for it today! 

BURSTEIN-APPLEBEE COMPANY 

1408D McGee St.. Kansas City, Missouri 



SERVICEMEN ^ 

MAKE MORE MONEY 

Don't throw away your old Volume Controls. 
Have them REBUtLT. Save up to 50°o. Any 
graphite resistance. 

Save Money on Your Transformers 

Standard Volume Controls, only 50c. 
Specials and Tandem Controls, only $1.00. 
Have us rewind your old coits. You stack the 
laminations. Simply send coil with one lami- 
nation. Special coil data, or complete transformer. 
Transformer and speaker field coils rewound— 
$1.00 and up. 

F. W. PEMBLETON 
17 years experience in the design of coils 
and transformers up to I K.V.A. 
921 Parkview Ave., Dept. C. Fort Wayne, Indiana 




ELECTRICITY 



Make electric UKlit« nhey tolce, make thing* nm, 
lump, kirk, spin, il Unite, buzz. »h<Kit. slux-k. flash, 
niy»tiry — all by ekcirtrity. Make ulndmv novelties, 
h'lrk II Kins, floating rlnns. spirit nipplnc— all kinds 
iiiiilMnit, prariiriil ile\l(-e< at lumie. Km* telK how 
to Uo 2»0 stunts with 100 voli> A.c. I'cstlmlo 1 $i.(M>. 
CUTTING & SONS, 11-L-St., Campbell, Cal. 



Knowledge Pays Big 

We teach ynu how- to Uulhl and operate Radio 
Tr4-a«ure Fln<li>r« ami hint to Ix-jite MeUts I'nik-v- 
rrnurid. Kn-rlnntlitj:. K<- if ml fir. Accurate. Full 
details for 3o ^taitiiP — Write TtHMY. 
Exchange. P. 0. Box 607. W El Monte. Calif. 



Autocrat Auto Radio $17.45 



6 TUBE 
175 to 550 Meters 
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Complete less 
B" Batteries 
But Plus Tax 

Pom {vie ip arre«$oric« Include mourn Inn lirarkets. Illumi- 
nated dial. I<x-k twitrh, remote rontrol. iI>iiuiii'c shaker. 
i> H(*.\ (Uoi'.i Tillies, spark siippwoM. H iul antenna. 
Kter>'tliinjl etiept "It" Hatterie<i. Small and iMimiait V*" 
\ i»^4" x R 1 *". liistamc rantfi' Ion to Inmi ioilr<t. No 
atakiR atailahte. Send $2.00 deposit. Balance C.0.0. 

AUTOCRAT RADIO CO.. Dept. R.C. 
3855 N. Hamilton Ave. Chicago. It I. 
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Thing 
In Pens 



tvERY school boy and girl will 
find a new thrill and a new inspi- 
ration in the Conklin Nozac (no 
sack)— M The Pen That Winds Like 
A Watch." You fill and empty 
this amazing pen by turn- 
ing the knurled end of 
the barrel — like one 
winds a watch. 



This new filling 
device eliminates 
the conventional 
rubber sack in- 
side the barrel 
and gives the 
Conklin Nozac 
35 r /r more ink 
capacity- 

You can see at 
all times how 
much ink is in 
the pen through 
a transparent 
section in the 
barrel. 



And it's built like 
a watch too, of 
finest materials 
careful workman- 
ship, absolute 
precision in every 
detail. Priced 
right down within 
reach of every- 
b o d y at $5.00 
and more. Pen- 
cils to match $3.50 and more. Many 
beautiful new colors. Ultra-modern 
shapes. Ask your dealer to show you 
a Conklin Nozac. 

Another outstanding pen is the Conklin Endura 
at $5.00 and more — the peer of the best of all 
pens employing the familiar rubber sack ink 
reservoir. Other Conkins $2.75 and more. 

THE CONKLIN PEN COMPANY 
Toledo Chicago San Francisco 

Conklin 

NOZAC 

FATtSFACTtOtf CUAB.ANTBED 




THE SPECIALTY TESTER 

(Cuiltinurtt from /w//c -77) 

i'iijm*. as may bo soon rrom tho following <Io- 
sriipiinn : Tin- Imv-eniiiieiiy circuit <>f Kijr. 1 
hits a safely resistance (Kt>i tlxed at T.Voimi 
iilims to limit the vnlt:i«e to 7."». the vurhiltli' 
resistance KV-:S controls nhoiit vnlts, tlms 
allowing for variations of hi^li- or low-line 
vnhnjros. If the entire resisiaiice were vail- 
it hie. it would Im> possible to impress lno or 
more volts mi a I. inn. meter when all the 
resistance is nit out — ami jruoil-l«yo in««ter : 
The sniiic iilca aj>i>Ii«'s to the other ra|»ncity 
ranges. 

Tile shunts are ilcsiirnoil fur a .~-v«dt drop, 
therelon* the ci>tn|>eiisatiti^ r«'sistance it\'A wns 
placed in series with tin- reeiilii-r. in fai'ilitate 
i he use of these shunts, on the liii;h-»:i | unity 
ratine, it was impossible to purchase :i varinble 
resist a me of stiinll dimensions that was rated 
:n ram ma., therefore, resistance U14 whs 
placei! in parnllel to divide llie load. Ke«»i>t- 
ors 1:7, Its. and KM should be rated at 20 
watts. 

To tiike readings on the capacity meter, two 
leads must be connected from the tip j:nks 
marked ■•line" to an A.t*. outlet, ho not pltij; 
III I c i A.i*. line tlrst. SrlcH-t the reiplired scslle 
reading from the chart shown elsewhere in 
this article, press down on the momentary 
switch S\V. mid vary the adjustor tor the 
ratine selected until the imliciitor on the meter 
roads full-scale the limn ranue, I All ca- 
pacity readings nre i-iilibrated in this scale i 
Then pull the plug out of the A.<\ socket, u*e 
I wo oiher test leads from tip jaeks marked 
M\W." connect these leads to the roil define r 
to he tested, put I he \*Ulf£ hack hilo the A.l'. 
sockel and read the capacity. If the indi- 
cator on the meter does not move, then I he 
condenser is open : if the indicator shows a 
full-scale dellectloii. then the condenser is 
slanted. 

The following chart lias 1 n prepared for 

( luivenietit ivnriiuirs on the I.ihim >cule : 

Low rapacity Med. I'apaeity llltfli I'apacity 
Uature Kan^** 

Kcadlntf IJeadlnir 

on llMHt se. oil lOllO sc. 

Scale 
in 



i ap. 
.o«ncjr» 
.111111.1 
.no | 
.iiiil* 
.no:: 
.004 
.01 c* 
.001; 



Scali- 
lo 
L'o 
4o 
7o 

I 

]MI 

L'L'U 

L»iii» 

l M .IO 

i\:\r* 
7 so 
sno 



.1 



Hnn^e 
Reading 

on IOIIII sr. 
I'ap. Smlr 



1 Hi 

•J! H I 



s 

in 

14 



L'tlO 

::ir. 

4i>0 

r.4n 
tr.o 
7<n> 



.0:; 

.«."• 

As an a<l<l<<l precaution, when testing inn- 
detisers a fused A.l\ |dn^. with spacc» for two 
fu>cs. is rei'omtiiemli'd when making tip leads 
for tlie A.l'. line. The fuses used are rated 
at 1. ampere. When condensers are to lie 
lestod in (inutility, a switch is recommended 
in one of the A.l". leads. This will eliminate 
the necessity of pulling the pint: out of the 
A.l\ sockel. 

The Ohms Locator 

The ohms locator is a new and novel fea- 
ture in testers. The purpose of the ohms 
locator is to determine the values of resistors 
suitable iii various circuits. The maximum 
range is I no. 01 a 1 ohms, and is only recom- 
mended for use in circuits where the power 
requirements do not exceed ."i watts. To tind 
the maximum values of resistance required in 
a circuit, connect two leads from the tip jacks 
marked "I l.L." to the circuit where the resist- 
ance is to he measured, then, vary the "O.K. 
Adj."' until best results are' obtained. I»is- 
connect the lead from the second tip jack from 
the h ft. as shown in the diagram of Klg. 1 and 
place the tip of the first lead into tip jack 
Xo. on tin- left of the diagram. Set the se- 
lector switch to the "11. o.'" posithm and if the 
rending is low. set the selector switch on 
< >.". etc. The object is to try to read the value 
of resistance in the middle of the scale as that 
is fhe most convenient part of the meter to 
read. 

tf'onthinrtl on followht'f /m</ci 



PNCTCSL HMO 

wa™ ?,zfmi to™ 



Start Your Career Today 

In the world's fastest-growing industry— 

Von can, if you will, start your career today in 
tlie world's healthiest and fas test -growing industry 
^KAIMO. The biggot and mot talked of build- 
ing project in the world — KAlilU CITY — is but un 
ndxaiicc >ign of the future this industry holds for 
the man who gets stalled in it today, while the in- 
dustry is 
still y tiling. 
The 'fir st 
move is up 
t o y 
Kead this 
iiilv«ri de- 
ment <-aru- 
fully and 
then send 
in tlie at- 
t a ched com* 
pon. Hut do 
it now. 
Get started. 

The ih i re volumes of this library covr>r tho out in* 
field of building, rcpiiiring and "tnnibk'-shikdinir" 
on iimhIi'I'ii ntdio ri-ethci-N. The Library i> np-lo-tlie* 
minute in every re>p*-ei and is based on I he very hitest 
deVelo]iineiits in the design ami manufacture of ei|tiip- 
tneiit. The rapidly -growing inieivst in short-wave and 
television reception i> thoroughly covend in a com- 
pleti* >»«-t iuti which deals with the construction of 
this t.ipi- of apparatus. 

Radio 
Construction 
Library 

INCLUDING CONSTRUCTION 
OF SHORT-WAVE AND 
TELEVISION RECEIVERS 
By JAMES A. MOVER and 
JOHN F. WOSTREL 

Faculty, University Extension, Massachusetts Department 
ot Education 

Three Volumes — 1087 Pages, 6x9 
605 Illustrations 

VOLUME I: presents the fundamental principles of 
radio m> clearly and simply that anyone of 11 venire 
t mining will be able to read, understand and apply 
tln-iii. It urivesi actual working dm wings and lists of 
material^ Utr the toii>t met ion of many typical sets. 
VOLUME 11: fully discusses all of the elementary 
principles of radio construction and repair. An ex- 
planation of the necessary steps for "trouble- 
shooting," repairing, servicing and constructing radio 
sets successfully. Practical data is also given on 
intenna systems, battery eliminators, loud shakers, 
ehargetv, etc. This \nlume includes complete instrue- 
lions tor I he <-on>l ruction and operation of shun -wave 
ami television receivers. 

VOLUME 111: covers the essential principles under- 
lying the operation of vacuum tubes in as non- 
technical a manner as is consistent with accuracy. 
It discusses the construction, action, reactivation, 
tssting and use of vacuum tubes; and an interesting 
section is devoted to remote control of industrial 
processes; and precision measurements, 

EXAMINE these books for 10 days F REE 

This Library is not only a thorough imme-studv 
eourso, but a handy means of reference for the more 
experienced radio experimenter, repair man, and radio 
^hop'owner. To these men, ai well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days' Free Examination is made. 

Simply clip, fill In, and mail this coupon 

^^^^^M McGRAW-HILL ^^^^^m 
F^££_£XAM^N_ATION COUPON 

I McGRAW-HILL BOOK COMPANY, tNC. 

I 330 W. 42nd Street, New York. j 

I Cent lemen —Send mi> tlie new RADIO CONSTKTT- J 

I TION I.I U!l ATtY, all rharers prepaid, for 10 ila\V I 

I Free Examination. If satisfactory I wilt send $1*5.) ■ 

l In in days, and $2.00 a month until $7.50 has been I 

• paid If not nsininl I will ret lira the set at ymir I 

I expense. 

I Name I 

I fTome Address I 

J City and State I 

j Posl'lon ... I 

j Name of Company 2 ^ 

■ (WRITE PLAINLY AND FILL IN ALL LINES; | 

j ( Books s«nt on approval in U. S. and Canada only.) | 
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Are You Ready 

For an 

ENGINEERING COURSE 
IN RADIO?? 

An advanced rour-e In Radio nnd Tele- 
vision Kngiiuernig i« a NKCKSSiTV for the 
radio man who is atnltit lous F (me thine is 
i-erl uli»- -when KX 1'KJll KNCK hu» carried 
yon part or the way hiqher technical knowl- 
edge is necessary for further advancement! 

It's An Advanced Course 
For The Man Who Is 
Already In Radio ! 

We're not trying to OVKHCUOW I) the radio 
profession — ll's the object of this course (o 
11 KM* TllOSK WHO A III* ALKtiADY 

in rn 

MAIL TODAY! 

Capitol Radio Engineering Institute. Inc. 
14th and Park Road. N.W. 
Washington, D.C. 

Please mail me. without obligation, your 
new booklet on "Practical ludlo fcmrl- 
ncerinc" 

Name 

Address 

City nnd State 

UC-11 



Vourfopy is Ready 



Service Men- 
€^>' \\Write for your 
3^&\FREE Copy 
"SSStof pur 1933 
\Radio Catalog 



LOWEST WHOLESALE PRICES 

80 Pages of everything you need in 
Radio. Complete stocks of the high- 
est quality replacement parts, tubes, 
test equipment, and accessories at the 
lowest wholesale prices. 

UP-TO-THE-MINUTE SERVICE 

Our tremendous stocks and efficient 
organization are waiting to serve you 
promptly, courteously, and efficiently. 
Write today for your FREE COPY of 
our 1933 Service Men's Radio Catalog. 

Allied Radio Corporation 
835 W. Jackson Blvd. Chicago 



BACK ISSUES 

of Radio-Cr^ft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York, N. Y. 



We hare all partt in stock for Jack Grand's 

SPECIALTY TESTER 

dY scribed in this issue 
At Lowest Wholesale PrtCrs 



Lis{ of Parts 

Although other parts made by ^ood nninu- 
factnivrs may l>c substituted, the following 
parts were u*od in the construction of the 
Sp«iialty TVstt-r and have Ihmmi found satis- 
factory : 

One Weston, Model oOl, 1. ma. Meter, M ; 
one Tunn-x ivctiher, KX ; 
One Lynch, •LOLMHilim resistor, Kl ; 
Uii<* Van. 10 in a, shunt (I M\), li'2 ; 
One Van, 100 ma. shunt (D.C). : 
One Lynch, 1 no.ono-olnn resistor, 114 ; 
One Lynch. lo.OOO-ohm ivsistor. |(ft ; 
One Lynch. ."uo-ohni resistor, U0; 
One Klwtrfld. 1 ."io-ohni resist or, KT : 
une ICliH'trni], T.'o-oluii resistor, K8 ; 
One Lynch. T j.OOO-ohiu resistor. 1(11 : 
One Van. I no m«. shunt. (A.C.), RlO : 
One Van. ."»o<> nci. shunt (A.O.), till; 
One t'hirustaf. ."iO-tinili resistor, 1112: 
one Lynch. -l..%oo-ohm resistor, ni'S; 
tuio i:icot i ;id. 100-ohm resistor. Hi 4 ; 
One Klerfratl. lOO.imOohm variahle resistor. 
HV-1 ; 

One K tact rail. 1,000-ohm variable resistor, RV*. 
2 ' 

Om- KUftrnd, 50,000-ohtn variable reslsror, KV- 

Two Klcctrad, 400-ohm variable resistors, KV-4, 

UV-5 : 

<Mie momentary closing switch. S\V ; 
One Itest type 4-NSOK switch, Sit ; 
K.urh i I nter-.\ i r tip jacks : 

liiglit Special Fuller liitf«, with t /4 inch hole t<» 

li r t ip jncks : 
One United bakelite panel, 5y 4 x 7 % x 3/lti- 

inch. 

ANALYZER ADAPTER 

(Continual from />r/</c 
way through. !Sw Vik. and 2U. 

Tin t 1 handles arc to be fitted with their 
heavy cud into the tube buses for a length 0 f | 
% inch and fastened with three small wood 
Screws. On the oth<»r end secure the tube caps 
by means of small wood screws. 

The remaining ends of the cables receive the 
multi-plugs having a corresponding number of 
prongs. See Figs. 3A, 3B, and !!C. 

As a final check-up. plug uttc ruble into the 
mhipfcf box and with I continuity tester, 
probe between the socket on the box ami the 
primes on the other end of the cable. When 
rending plate current, for instance, place the 
two niilliauuneter prods on the two tip jacks 
connected with a switch, in this case, on No. 
\ ami No. 11. No. II being ml. receives the 
positive pro*!, Tbon open switch <j and plate 
current will lit read. 

Filament voltngi 1 will be rend across Nos. \'\ 
and 14 : and li lament, current will be read 
across Nos. 0 ami 13i All switches should 
normally be left closed, to be opened only when 
reading current or when using the out lit as a 
tube tester. 

In the la tier ease, open svviieh 11 and Insert 
one or two "C"' batteries in connection with a 
S.P.O.T. switch, according to Fig ■"»!>, Into Nos. 
5 and 12: No. 5 receiving the negative wire. 
A mi Hi a tin net er is placed in the plate circuit 
between Nos. 4 and II) and the dclle<-tiou 
noted. 

In testing tubes, a number of them known to 
he good should be rested first, in order that 
some idea as to the proper deflection may be 
gained. 

Various other luses will suggest themselves 
as the Service Man becomes used to the adap- 
ter, such as cathode leakage test, using a •."»- 
volt filament transformer, a 4.Vvolt "li" battery 
ami a nUcnm in meter. Tubes may also he tested 
for gas with a in ie roam me tor in the grid cir- 
• n it. Resistance measurements may be taken 
between the various Jncks ami the chassis of 
receiver. 

List of Parts 
One five-wire cable, 4 feet long; 
One six-wire cable. 4 fleer long; 
tim» seven-wire cable. 4 fc<t lung; 
One International Air limit i plug No. Kl, with 
five plugs ; 

Ola- International Air multiplng No. s.j, with 
six pugs : 

one International Air mult i plug No. 8ii, with 

seven plugs : 
Three hard wood file handles, at least. 1 >4 inches 

in diameter : 
One four-pronj; tube base : 

(font nun! oih ;i<ir;e :»U) 



TRANSMITTER UNIT . ^ 

-with too U***~ 




The Skindcrviken 
Microphone Button 

MARK YOUR OWN 
LAPEL MIKE 

OTHER USES: 



RADIO AMPLIFIER 
DETECTOGRAPH 

( Dictograph) 

STETHOSCOPE 



PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 



HOME RECORDING OUTFITS 



One Unit 95c; two for $1.75 
12-PAGE INSTRUCTION BOOKLET 

containing suqgestions and diagrams for innumerable 
uses, furnished with each Skinderviken Button. 



This is tho smallest microphone made, measuring only 
% inches in diameter. It is filled with the finest polished 
carbon grains obtainable. 
— ULTRA SENSITIVE — 
EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE MICROPHONE-AMPLIFIERS IN 
H IS LABORATORY 

SEND NO MONEY 

When the postman delivers your order you pay nim 
for whatever you have ordered, plus postage. 

PRESS GUILO, Inc. MM1-32 
16 Murray St., New York. N. Y. 

Pleas* mail me at onre as many of the following 
Skinden Iken .M hroplione Muttons ai I have indicated. 
p| One for 93c: n for $1.75; 
f~| Three for $2.50; £"| Four for $3.20 
I will pay the postman the cost of the items as specified. 
Plus postage. 

Name 

Address 

City „ 



State. 




96 PAGES 

OF NEW DATA 
HAVE BEEN 
ADDED TO THE 

OFFICIAL 
REFRIGERATION 
SERVICE MANUAL 



hrtng this Useful 
manual right 
Mr. L. K. 



To 

MrPtli 

up-io-dattv 

Wright, the editor of 
the OFFICIAL, ftti- 
FIUQKKaTHiN SKKV- 
ll'K M ANI'AIj. has 
adde^l a »rallh of ma- 
terial on new e1«-irlr 
refriKeratori. mai older 
models as well, which 
are on the market. 
\s usual even" r«>frijj- 
enuor ha« heeii nccu- 
rately de^rrlhed frnru 
l Ik* viewpoint of ser\ic- 
InR diatrrums to illus- 
trate the essential 
Pari*, so imnlilled that 
repairs run •;isily he 
rna«le. Th« aiiditlon of 
these new pases will 
not 1 1 it rea o the cost 
of the t»ook to I hose 
wlm order tht'lr copy 
now. 



Here Are Some Of The 
Important Chapters: 
Introduction to the Re- 
frigeration ServiciiiK 
r.usines* 

History of KefrlKcratlorr 
Fundamentals of 

Hefrigeration 
Pcsrrihtlon Of All 

Known Types of Ite- 

friReratiou 
Molont 

Trouble Shooting 

VnU T'arts. Valves and 

Automatic Ki|Ul|inieni 
Makes and Soecltica- 

tlons of t'nits 
Manufacturers of 

Cabinets 

IfcfriRerants and Auto- 
matlr Hiiulpinent and 
Many Other liiipor- 
tant (^haulers 



I GERNSBACK PUBLICATIONS, Inc. HC II 

j 96-98 Park Place. New York, N. Y. 

• I enclose herewith my renilttnnre for $">.no 

| (rheck, stamp* or Money Older arcented) for 

■ whlrh yon are to send me. pi >s I age prepaid, one 

I copy of the OFFiriAL Hi:FUIOKH.\TlON SKMV- 

I 1<;K M.WF.Ah. together with the extra 9b pages 

: of new material at no extra cost. 

I N'ame 

Address 

| City state 
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CRAFTSMAN'S PAGE 

(Continued from page 200) 

Clou as to the ostein of I lie A.V.C. circuit in 
question. 

I titii sorry that the enclosed pn^e from th<> 
April issue of KaoiO Ukoahcast (ihiw d«-< citscd i 
* oumming ihis circuit is not marked as to thv 
yvtttf, hut am «|uitc sure it win UKiO. Tin' 
article is entitled. ' Automatic Volume Control," 
hy A. C. Matthews, Jr. 

You s**. I have a sorr of weakness fur sav* 
\M'£ uiHuazliie materiit] which looks i^jiccially 
tfood, and this one sure :i|i|»«ulcd to me ns rery 
interest in;; : I intended doing mmiv expoiiim utnl 
work with it, hut for s<un<' reason or other just 
shrived it. 1 might mention Hint 1 Mm suffer- 
ing from this same "saving weakness" in con 
fiectioti with K.ai>io-Ci;ai*t. 

Cjakth Oj.ku. 
D.%0 ,s>,. 2 2nd S(. 
Xeir Vnntlc, Ind 
(Enclosed with Mr. Olers letter was the 
pa^'e, from Kadio Ckoaim ast, to whieh he in- 
fers, i T!i iff pa^'e alsn wiis twnr. to us hy other 
ctmtri bu iocs.) Jn the nrriele, rhc uiiilicn ipiotes 
ns his Idliliocmpliy the January ISI'JX, March 
V.V2*. and the Mm'cli l^Ju rntc. I.K.I-:. 

Two ft n;i I comments arc printed below. — 
Editor.) 



h'ditor, KaI>io-C it.trr : 

The -Inly, 1 u:ij issue of K.wiio-Ck.m t eon- 
tained letters hy Mi, Xnson and .Mr. iloditus. 
hold of these gentlemen handing si vernal spank- 
ing to .Mr. Ilry/.ink for his article on automo- 
hile volume control. 

Mr. Uotlitus ^'ives all the eredit to Mr. 
GheranH. while Mr. (Jlierjudi. on pjige "Mil of 
his "lindio IMiysies Ctnnse." credits Mr. A. i\ 
Mnt thews. Jr.. as having devised this control 
ihcnit. ; the diagrnm printed mi ptftfa* ~<H2 origi- 
nally $ ppe;i n>d in Uadio I»uo.\Im'asT magazine. 

Mi. Xasoii admits that:, "the material was 
not original with me." ami therefore should not 
condemn Mr. Ifrysdnk. 

Mr. Xiison's art trie. *A Simple Service Osril 
In I or.*' on page US of the .Inly issue looks fa- 
miliar. Just open the O.U.S.M., Vol. II, to 
pages 22 ami 113, and O.K.S.M.. Vol. I. to 
page 7<»K and ymi will find the material to he 
the same as that used hy Mr. Nason. Why 
doesn't Mr. Nason "(Innate a substantial por- 
tion of his award to the relief of indigent and 
hrokon-down Service Men"? 

On page MO of this same issu<\ Mr. Say re 
enters an article on, "Improving the A.K, :;.">.' 
This material also appears in the I'Xiii edition 
of Kauio-Nkws* "1 01 Hookups/' page 15, 

A previous winner in this contest, mime un- 
known, took tin- prizi' riKiuey on an nriich' show- 
ing how an A.<\ "If** eliminator eould he used 
in !>.('. districts. I have he-fort me a clipping 
from an old X. V. Si'N radio section showing 
an identical diagram. 

However, the ■ 1 mi vo-nnnt lotted articles, even 
though they have appeared before, are inter- 
esting enough to merit re-pnblira t ion, 

Gko. Jkiii.k, 

Seieark, X. ./. 



Editor K.\r>io-t*UAKT : 

The writer wishes to make the following 
com men I regarding the letter of Mr. Jehle. 

If he w*U examine the title page of the 
O.K.S.M.. Vol. 11, he will th'itl thai I was an 
Associate Kditor of that publication. If the . 
publishers of ItAiHO-OtAir deem it a<lv.isal)le to 
pass on this information to those readers who 
have not purchased the Manual, I see no reason 
for complaint on that, score. 

My emit ] da in t was hnsed on the fact that the 
exact; values of resistors, et.e.. which were em- 
ployed in my article were employed in Mr. 
Hry/.ink"* entry — my notos. in turn, were taken 
from my memorandums on A.V.C, circuits, My 
own material came front K**A and Philoo unit 
was not original in entirety save insofar as niy i 
explanation of the properties of the circuits 
were concerned. 

There seems to he n slight difference between | 
a technical dissertat ion whieh attempts to cov.»r I 
tin' entire hold of A.V.C, methods, and a simple 
contest entry which, moreover, is material 
drawn directly from the same publication. ^ 

c. n. w. Nason. 



ADJUSTABlJ*. 

SLtnwic cup 




Tbc new hbrr quard slips over 
the TRUVOLT. Protects you 
and resistor from accidental 
contact with hands or tools. 



IMPROVED! 

for Greater 

CONVENIENCE 

TRUVOLT Kesistors offer several exclusive advantages: 

1— -Patented construction permits larger wire, giving 
lunger life anil greater heat radiation. 

2 — TUT VOLT construction gives better electrical 
contact. 

3 — TKCVOLT spiral winding of the resistance wire 
provides finer adjustment. 

4 Adjustable slicing clips may he added, removed or 
set tor any desired voltages. 

5— K very T REVOLT Resistor has a full -length fibre 
guard. Prevents injury from tools. 

6 — TRl'VOl.TS are the most economical and adapt* 
able of all resistors. 



STANDARD VOLUME CONTROLS 

Itts/MiUly Changed to Use I'ower-Sivilch 

All ELHCTRAp STANDARD VOl.tWll- CONTROLS are now 
instantly convertible to use a power-switch, merely \ \ removing the 
end cover and snapping the cover, with switch attached, in its place. 
All F.U-.CTRAJ) STANDARD VOLUME CONTROLS are now 
equipped with long aluminum shafts easy to cut to any desired 
length- —less time; less trouble. 




Plain and switch covers 
instantly interchangeable 
Just snap one out and the 
other in. 




RESISTOR REPLACEMENT HAND BOOK 



Tiw most valuable resistor replacement guide ever compiled for 
service men and experimenters. Accurate, loose-leaf information on 
resistor values for all receivers. Kept up-to-date by four supple- 
ments a year. Sold on a 10 day trial, money-back guarantee. 



Write 

Dept. HC-ll 
for Complete 
New Catalog. 



!7«S Varlck St., New York. N.Vi 

ELECTRAD • 




Special Sale of 

2 O O O 

S. GERNSBACK'S 
RADIO ENCYCLOPEDIA 

1st Edition 

WE have on hand 2000 UNBOUND copies of 
this valuable book, and we are? disposing of 
same at a price which does not even cover die cost 
of the paper and printing. The books are in first- 
class condition, sewed and stitched but unbound. 
You can put a cover on yourself or your bookbinder 
can <lo it at a very small expense. 

This indispensable radio reference hook contains 
ever 1 .9J0 •definitions. 549 pholo reproductions, 
drawing*, and diagrams. The size of the hook is 
9 by 12 inches. It contains 168 pages, and is 
printed on the finest liook paper obtainable. Prac- 
tically every definition in the book is illustrated, 
and all the subjects are arranged in alphal>etical 
order with numerous tables and charts distributed 
thron shout the text. 

PRICE PER BOOK, 69 CENTS 

Do not send any money. We will send you the 
Iko!-; and you pay the postman 69c pins postage. 
Cut out coupon, paste on postal Card, and mAil to: 

ISKOR PRESS, Inc., 19 Park Place 
New York, N. Y. 



BARGAIN ORDER BLANK 

ISKOR PRESS, Inc. 
19 Park Place 
New York, N. Y, 

Flease mail me S. Ornsback's Radio 
Encyclopedia. 1st Edition; Unbound. I 
will pat Postman 69c plus postage. 

Name 



I 



ATTENTION! 

♦♦♦♦♦♦ 

Servicemen! - Amateurs! 

Don't waste your money on surplus radio 
parts when we can supply you with NKW 
and Nationally known makes at lower prices 
and guaranteed. You save money hy buying 
from us. 

K.C.A. Single Button Hand-mike— with cord $2.95 

tlkon dry electrolytic condenser 8 mfd 39 

Spragne wet electrolytic comls. 8 mfd 49 

Potter .25 mfd. Ky-pass conds 17 

Igrad .25 mfd, conds. for Sparton radios ... .43 
U'rad 1.0 mfd. comls. for Sparton radios ... .69 
Mershon electrolytic comls. wet tvpe- — lowest 
prices! 

J vprong wafer type sockets 09 

Garostat. Electrad, Centralah, Weston, 
Jewell. Readritc. Supreme, Shallcross. Ham- 
marlund, Cardwell. Pilot, Speed. IRC Re- 
sistors, Aerovox, De Forest, RCA, Thor- 
darson. Jefferson. Little! use. Universal 
Microphones, Signal Kevs. Sangamo, Brad- 
levstat, REL. Silver-Marshall, Render, 
Ward-Leonard. Ohmite resistors, Ksco Gen- 
erators, Flechtheim, Dubilier, Tobe, etc. 

We also stock a complete, line of Power 
Transformers. Condenser Blocks. Public 
Address Systems, and other replacement 
parts for all radios. Our prices are lowest ! 

Write for Free Bulletin, 

20% deposit with all orders — balanee^C. O. D. 
Postage extra. Any size order accepted* Shipments 
made to all parts of the world, * 

MAURICE SCHWARTZ 8C SOW '< 



Address 
City . 



State 



710-12 Broadway 



Schenectady, N.Y. 
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Announcing the 




$g,oo 



OVER 2,000 
ILLUSTRATIONS 



OVER 700 PAGES 



9 x 12 INCHES 



FLEXIBLE 
LOOSELEAF 
LEATHERETTE 
COVER 



GERNSBACK PUBLICATIONS. 
96*98 Park Place, New York. N 



1933 Official Radio Service Manual 

The importance of the last two OFFICIAL RADIO SERVICE MANUALS to 
those engaged in the Radio Industry has been shown by the fact that over 52,000 
copies of both editions have been purchased and are in use by manufacturers, 
jobbers, dealers, Service Men and experimenters. Incessant demands have en* 
couraged us to publish a new and bigger Service Manual for 1933. 
The new manual will not contain so many full-page illustrations as in the past 
for the reason that not as many new sets are being put out at present, but will 
have in its contents important information that has not yet appeared in print. 
This new "dope" is invaluable to radio men. Stress has been emphasized on 
giving only practical material, not complicated theory. It is bound to save time 
and money for everyone. 

The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible, 
looseleaf leatherette cover. 

Many additional features will be included in the new manual. The FREE 
QUESTION AND ANSWER SERVICE which was extremely popular in the 
previous edition will also be maintained. We assure you that the 1933 OFFICIAL 
RADIO SERVICE MANUAL will be a revelation in radio literature. 
Advance orders are now being accepted at the price of #5.00. Take advantage of this 
low price— send your order today. Be among the early ones to get a copy from 
the first printing. Checks or money orders accepted^register letter if it contains 
cash or unused U. S. Postage Stamps. 

The following are partial contents of the 1933 Manual: 

Complete operating notes, and hints from actual experience with radio receivers in 
the field, collected by practical Service Men all over the country. 

Complete actual, pictorial views of hundreds of commercial receivers with addi- 
tional schematic diagrams. Location of parts on the chassis are shown, and 
where important adjustments must be made. This section alone is worth the 
price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a complete 

section of valuable service data on superheterodynes. 
Values of resistors and condensers, to aid in replacement work. 
Latest information on combination long- and short-wave receivers, short-wave 

adapters and converters. 
How to tune and service short-wave receivers for best results. 
How to use the most modern servicing instruments. 

Complete section showing how the Service Man can build himself service instru- 
ments, oscillators, etc., at very low cost. 

Complete section on the construction of all test equipment, including high- and 
low-frequency oscillators, tube checkers, ohmmeters, etc. 

Tube-chart information on all new and old tubes, in handy form for quick 
reference; indicating socket connections and operating values, thereby pre- 
venting confusion. 

An entire section on money-making suggestions for Service Men, written by the 
Service Men themselves who have made a success of the business; giving you 
short cuts and commercial information on how to get the most out of the 
servicing game. 

Servicing information on interference elimination, with practical data and many 

examples of interference prevention. 
Automobile radio installation and servicing*— hints on automobile radio in general. 
Complete data on servicing all known, commercial, automobile receivers with 
short cuts to get quickly at the seat of the trouble. 
Service kinks, servicing short cuts, and miscellaneous servicing information. 
A complete section of various radio tables of every imaginable kind, in constant 

use by up-to-date Service Men. 
A large section giving complete technical data on meters of every kind pertaining 

to servicing in general. 

Complete index and cross-index to make it easy for you to find almost 
anything pertaining to service instantly. 



I am cncloslnR herewith my remittance 

Of $J 00 for will ih "in arc t 1 ira rf» 

,..i»y «f the 193:t OH-UiAI. H\IUO 
SKHYh'K MANI'AL at the price of $5.00 
earh. Check* or money <»rder» accepieil. 
IteKLter letter If It imiahi> < h>1> ur ■ 
list J I > |Hj«taKe stamps, 



Name , 

Address 
Clt> . . 



THE OFFICIAL RADIO SERVICE MANUAL 
FOR 1933 COMES TO YOU COMPLETE 
THIS YEAR— NO SUPPLEMENTS 
MAIL COUPON NOW 



FREE 
QUESTION 

AND 
ANSWER 
SERVICE 

In every copy of the 
1933 Manual. 24 cou- 
pons will be found, 
which will entitle you 
to 24 thorough and 
complete answers by 
mail on servicing and 
operating on any of 
the sets or 4 circuit* 
mentioned in the 
manual, as well as 
any others not men- 
tioned, for which you 
might have need. This 
service alone is worth 
$6.00. But it is abso- 
lutely free to manual 
owners. 
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MORE CRYSTAL SPEAKER INFORMATION 



In t lie July issui- of this ninmiziiio tliero 
ftppcuml a riorrlptltm of a crystal ri'pnnlii<Tr 
liavin- \cvy iuii<pu> :im] riVsirulilr rlinnirt«»r- 
istirs. lli"«*aiiM» of tin- cxrcUciH response n»- 
( « ivc<l. I hi' author. .Mr. i\ U. Srott. pivsontK 
In-low s(iin<> tiflilitimial tnatrrial. U< a f«»r to tliu 
li^un-s in tin* article. 

Iteeeiuly, ratlin nianufaeiurers have recog- 
nist«Ml the fart that there are certain advan- 
tages to Ue hn<l frmii the nse of iw.i lvpro- 
(hirers of slightly <lifferent eharaeto.'isties, 
operating from the same source. This has come- 
to he known as the "dual speaker" system. 

The "crystal** reproducer, which is a ettpnei- 
tntin* type of unit. Is now heinjr used in eon- 
junetioi) with dynamic or iinluelive types to 
increase the acoustical rangi*. improve the 
power factor, and help to keep the load im- 
pedance constant at all freipiciu'ies, 

Ueprodurer (mounted on a 44 X 44 in. 
ha file i. Fig. shows the output curve ob- 

tained when using one ■■crystal" and one dy- 
namic unit, in diinl-roinhhwition. When used 
in this way. it is only necessary to connect 
the "crystal" reproducer across the primary 
of the on i put transformer T. 

When the two reproducers are used in this 
manner, a phase, displacement occurs hot worn 
them which has hroii found to improve the 
quality of reproduction, of course it makes a 
difference in Which way the two reproducers 
are connected t "phased" I with respect to etieh 
other, hui the host method can easily he found 
by reversing the leads. If it is necessary to 
change the frequency characteristics of tin* 
"crystal" unit, a small condenser in series will 
eitt the low ffecpieney response, or used ill 
parallel will cut the response at high fre- 



cpiencies. 



Theatre Reproducers 



In some cases such as in theatre Work, it 
has been found desirable to add a second 
■"crystal" reproducer with a special hard cone 
in order to extend far enough into the higher 
frecjiicncics to reproduce various over-tones 
which the sound film can produce better than 
the ordinary radio set. This means that the 
customary dip. which occurs with the use of 
dynamics alone between one and two thousand 
cyclc»s. is completely smoothed out. Fig. 4 
shows results obtained by tin* Use of one 
dynamic and two "crystal" units. 

The combination of such '"inductive" and 
"capaciiativc" reproducers has another very 
desirable characteristic when used in connec- 
tion with pentode-type tubes. These have a 
high percentage of second and tnird harmonics. 
untexx worked at a "constant nitf/ntt." There- 
fore, the use of the speaker combination mvn- 
tioneO entire!*/ tlocs a not/ iritft the objection- 
ttbtr content of this titfte of tube. 

For the amateur, it is entirely possible to 
construct a reproducer with the same motor 
element which is used in the Type It id en- 
semble, and it will be found, when connecting 
the* electrodes of the crystal clement to the cor- 
rect output hookup, that the crj/nt*il in itself 
forms u x in nil speaker! It is only necessary 
then to provide the proper mechanical ampli- 
fication of the vibration of tile crystal and a 
reasonable amount of bailie t for bass repro- 
duction I to construct n good experimental re- 
producer. These elements ran likeirise be imctl 
for rcprotlucinj? supersonic frequencies for vari- 
ous purposes. 



SERVICING AVIATION RECEIVERS 



Additional information concerning the article 
"servicing Aviation Receivers," which appeared 
in the .Inly issue of U.uuo-i'i;.\rT is appended 
below in response to a great many readers who 
have read the article and desired t» ► more fully 
accpiaint themselves. 

As for adjustments to control elements: 

I>o not attempt to make an adjustment on 
the contact gap of the cutout, because there 
is no adjustment. (The cutout is shown on 
the right hand side of I'Mg. i\) 

You eon adjust the gap mi the rottu*je rct/ii- 
hitor contact by means of an adjusting screw, 
on which the fixed contact is held. Merely 
loosen the lockiiut and set the clearance at from 
.o.'l- to .04- In. by screwing the contact screw 
in or out as necessary. And don't forget 
to set up cm the lock nut afterwards. iThe 
voltage regulator is shown on the left-hand 
side of Fi;:. t'.i 

Adjusting the "current limitator" is about 
the last thing you will be called on to do. but 
if this should become necessary run the gen- 
era ten 1 at approximately 2,1!IM> It. P.M. The 
voltage regulator contact should then be kept 
closed by pressure of the linger <to prevent 
it from operating I. and the charging rate of 
the generator observed. This rate should be 
equivalent to the full rated capacity of the 
generator when the limitator is correctly ad- 
justed. If you want to increase the output, 
turn the adjustment ratchet to the right: to 
decrease, turn it to the left. This adjustment 
should also be securely locked so that the 
setting will remain permanent, (The current 
limitator is shown in the center of the con- 
trol box. Fig. «\i 

So much for the more superticlal servicing 
work. Itcfore proceeding with any trouble 
shooting, he sure that all wiring connections 
are properly made and that the circuits are 
intact, the generator line switch and generator 
tiehl switch both closed. Particular attention 
should be paid to the battery connections as 
these are the ones which are most likely to 
become corroded in service. 

Suppose that the generator falls to supply 
Voltage. First notice the voltmeter rending 
witli the generator running at its normal 
operating speed. The voltmeter should show 
from 14 to 1o volts. If it does, it is O.K. 
and the trouble is in the cutout. Look for 
dirty or oxidized contact points in the control 
box. If and when they are O.K.. determine 
whether the cutout setting is too high. The 



correct value should be volts. Tost the 

cutoiii shunt winding for open circuits. 

If your voltmeter only shows about 2 volts 
'•input and sometimes it does there may be 
one or more* of the following defects present: 
ill dirty regulator contact points: ti»i worn 
brushes: {lit loose connections; (4i brushes 
binding in brush boxes: (-", > dirty commuta- 
tor. The remedy for these conditions is 
fairly obvious and can undoubtedly be success- 
fully undertaken by the average Service Man. 

Generator as Motor 

If trouble still exists, run the generator as 
a motor. To do this connect a jumper between 
the plus armature and plus lield connection, 
and then connect the plus generator terminal 
to the positive, and the minus term inn I to 
the negative post, respectively, of a I J!* volt 
storage liattcry. The generator should draw 
Uo amperes and run freely. If it will not per- 
form, you may proceed to test for open field 
circuit, grounded held circuit, open armuture. 

To (est for open tiehl. connect the two term- 
inals of a battery and light circuit to the two 
generator held terminals. The lamp should 
light if there is no emeu circuit. To test for 
a grounded Held, disconnect the tiehl terminal 
from the A terminal post and connect one end 
of a la mp-and -battery circuit either to this 
loose lield terminal or else the F terminal 
post. Then connect the other end of the lamp 
and battery circuit to the generator frame. 
If the fields arc grounded, the lamp will 
light. 

An open armature is rarely found to be the 
tremble and when this trouble does develop. 
It is usually discovered that the solder which 
holds the armature wires in place on the com- 
mutator has been melted by excessive* heat. 
If the generator pulls more than L'.~ amperes 
while being run as a motor, and groans con- 
siderably, it is a pretiy good sign that the 
armature is shorted. 

The propeller, of course, is turned over by 
the impact of air due to the plane being in 
flight. Note in Fig. 4 that the propeller is 
held in position by the spring 1>. The cen- 
trifugal force due to the propeller revolving, 
carries the flyweights C out from the center, 
until they act as a governor. The governor 
spring adjustment is provided to Increase the 
tension of the governor spring feu* each de- 
Sired K.P.M.. maintaining the generator speed 
constant throughout extreme Uuetuations in 




FOR 
BETTER 
RECEPTION 



Order a Set of 
Gentralab Motor 
Radio Noise 
Suppressors 




Retail Price Your Price 



Set of 5 for 

4 cylinder car 
Set of 7 for 

6 cylinder car 
Set of 9 for 

8 cylinder car 

They're 50' \ to 500'' 
more efficient in re- 
ducing spark noises. 

We're having a real 
job keeping up on 
production! 

They must be good 
. . . that's the only way 
we can explain their 
increasing popularity. 



2 . 7 , 1.50 
3.50 1-90 





CENTRAL RA.D[OX>^LA80RAT0RIE5 

930 E. Keefe Ave. Milwaukee, Wis. 



Coat Lapel Microphone 
Micromike* 




Front View 

The ideal microphone for all types of rub- 
lie Address Systems or any acoustical 
application such as broadcasting or home 
recording. Described in previous ismu-s 
of Radio-Craft by Or. Saxl. 

Small in Size — Light in Weight 
Perfect Reproduction 

Introductory Price $10.00 

Bulletins on request 
RADIO RECEPTOR CO., Inc. 
Sole Manufacturers 
110.7th Avenue New York, N. Y. 

•Iti'trist «'«•«! I . S. Pwtfiit Offioo. 
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Test All The New Tubes 

with the 
RADIO CITY 
MULTIDAPTER 

and your present tuhe checker 
or analyzer. AW of the new 
5* 6- and 7 -prong tubes may 
he tested. as well a3 ik-vv 
tubes that will bo brought 
out in tho future. 

3r1nos your obsolete equip- 
ment up to date. It pro- 
vides for the future. H is 
rrunoiiil< ttl mill convenient, as tt romhlnes many adapters 
in on*, '('est the second plaie of '80, etc. 

One MULTIDAPTER does all— permits many miscel- 
laneous IcsM — simple to ute. 

St-nt romplrif with Inst met ion 3 and lube testing Informa- 
tion service for $2.75 or 

SEND NO MONEY— Simply mall coupon and pay 
postman upon delivery. 

RADIO CITY PRODUCTS COMPANY Dept. HC 1 1 

48 West Broadway. New York. N. Y. 

Please send me one M CI/N DATTKlt complete with tuba 
te^t In t information servlee roupon. I will pay the po>lman 
ujmni delivery. 

NA m k 

APPUKSS 

CITY STATE 



CHEMISTRY 

A New Plan to Become a 
TRAINED CHEMIST 

\Q yS By taking only one step at a 

!r T« vau * imv — as y° nr M1< " a,is I 'emiit VOtl 

STARTS YOU can give yourself the tieiicrit of "the 
most complete. ihoroiijrh-gimig, up-to- the- minute 
education tor skilled well -paying professional work, 
in the most laseitmi big ot all scientific fields, 
through on i- famous 

COLTtSK IN PRACTICAL CHKMISTKV 
Write TODAY For Information 
CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 
Founded 1921 
HOME EXTENSION DIVISION 
19RC Park Place New York, N. Y. 

nnn w "-l be paid to 

$0,UUU ANYONE WHO 
PROVES THAT THIS IS 

not i lie actual photo of myself 
showing my superb physique 
*nd how the Boss System has 
Increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 Inches in a few weeks I 

No Appliances— No Druos— No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Uollars Com- 
plete. Convincing Testimony and Particulars 5 
rem stamp. "Allow time for rvturn malls arross 
the Atlantic." G. MALCOLM ROSS, Height Specialist 
Scarborough. England, (P. 0. Box 15). 





^^j^RAOOLEK CO 



I. 



1 Canal Station 
Chicago, III. 

Our new 1932 Radio Service- 
man's Wholesale Price Qutde 
will be sent to you upon 
request. Write, using your letter- 
head or business card. Send for it today. 



KEEP UP WITH RADIO 

XKW General coursi- at New York Resident SHiooL In 
eludes all branches of rsnlio. as well as llniadcastloic 
S»und PIrtures, Servicing. Aviation and Marine Operating! 
a\*o specialized courses at New York and Chicago schools 
Catalog on request. 

RCA INSTITUTES, Inc. ^T^rt 

Dept. RT-11 75 Varlck St., RCfl lNSlW 

New York <™'7 



SERVICEMEN-DEALERS 

Write for our Catalogue 
Complete Stock of NEW 
Radio Replacement Parts 
Hard to Get Parts— We hare them. Send us 
your repair work for estimate. 

Grant Radio Laboratories 

6521 -C South Halsted St.. Chicago. HI. 



the air spew! of the 'piano in Ititrht. Tor 
this reason, it is not necessary to have a 
voltage regulator device such as was ex- 
plained for use with the engine driven 
generator. 

If the genera i or runs Cither loo fast or too 
slow, thus delivering voltage that, is too high 
or too low, adjust the governor spring adjust- 
ment at F. Pig. 4. That is till you have to 
| remember about rhe Dealauriers '"head." 

It is nor uncommon for noise to develop as 
the lilter sometimes leaks or opens, causing re- 
ceiver tu list's t«> develop. Therefore, when 
receiver "noise" Is the complaint, the Service 
Man should check the tiher circuit of the 
dynamoroi . 

Which brings ns hack ro receivers. To locate 
troubles in aviation receivers, the circuits 
should he known. There nre only three re- 
ceivers that are widely used in aviation and 
these receivers will be described in a forth- 



coming issue of K.\tuoFu.\rr. If you want 
to leant more about servicing aviation radio 
sets, look for this article. 

In the meantime, do not balk at any avia- 
tion servicing work that conies your way. 
Tackle any job you can get and doift look 
for heavy trouble because the faults that 
develop in airplane radio insinuations are 
likely to l* superficial. — troubles that you. as 
a ■"broadcast."' radio Service Man. can easily 
discover and correct'. 

Ccmoiiiiicr the case of rhe Lindbergh*. When 
t hey lirst took off. on their Might across the 
Cnitefl States and the Pacific, they had to 
tutu bnek because 'the radio set wouldn't 
work." It was a borrowed set. .1 snitch hum 
often trftive the hitttlhertfh* didn't kntttc there 
iru* u Hit- it eh. — ami hen: the if couldn't see it. 
A Service Man pointed this out. and a few 
other things to Mrs. Lindbergh and after that 
the set stood up tine all [he way to Japan. 



HOW TO USE A SET ANALYZER 



In the first part of a series of a nicies 'How 
to I'se a Set Analyzer." by F. L. Sprayherry. 
whieh up pen ted in the July issue of K.wuo- 
fKAKT. advice wag .riven as to the theory of 
set analyzers. Some additional data appear* 
below. 

Alter seeing that low plate voltage * s uot 
line to rube elements being shorted, you are 
ready to investigate, the circuit further for 
possible defects. 

For his til uce, the plate v oil aire may Ik* low 
and yet not be due to shorted tube elements. 
There usually are one or more bypass condens- 
ers associated wirh the plate circuit, either 
in the receiver proper or across the voltage 
divider in the power pack, and as these often 
puncture or break down (particularly in the 
early makes of setsi, the result will be a re- 
duction in the vnlu<- of the applied voltage. 

Then again, a resistor is always used to 
reduce the plate voltage to the correct value, 
and if this become* grounded, the voltage will 
be lowered. 

We do not always lind tin* t rouble in the 
stage under test. In ntusr receivers, several 
tube circuits tire "rninnuin"* wirh respect to 
their connection ro a source of voltage: con- 
sequently, a grown I or short in another stage" 
common to the one under test may be causing 
the trouble in that stage. 

High Plate Voltage 

High plate voltage may be caused by one 
or more weak tubes, or an open in the plate 
circuit proper or the plate-reiurn circuit to 
the cathode. If in Fig. IF. resistor K becomes 
open, plate vol ta ire w'ill not be measured by 
the analyzer. However, if the external tesr 
leads of the voltmeter are used, one lead heiiur 
on the plate of the tube ami the other on the 
chassis of the receiver, high plate volt aire 
will be indicated. 

If the plate circuit, is open, no plate current 
will he indicated on the m i It i ammeter. The 
open may be in the cathode resistor or its 
circuit, while cotiiinuity tesr will show whether 
it is between the power pack ami the tube 
socket. If the cathode and plate circuits are 
U, K. from tube socket to power-park term- 
inals, then the trouble must In in the power 
pack. 

If volrase cannot hu measured on any of 
the tubes, examine the Cenier-tap to the higti- 
voltnge winding, and the lend to the rertitler 
filament circuit'. lather one of these coiinec- 
lions may be poorly made: or the circuit may 
be entirely open. ! I directions for test of the 
power pack will be given later.) 

If condenser F in Fiir. IF becomes shorted, 
the resistor K will probably burn out line ro 
the high current which then will flow through 
it. 

Many T.R.I', receivers using screen-grid 
tubes have the volume controlled by varying 
rhe screen-grid voltage: therefore, always have 
the volume turned on full when making meas- 
urements. If there is little or no screen-grid 
voltage, the plate current will he low. tin* pi a to* 
voltage will be high, ami the control-grid 
villi age will he low or citiirely lacking. It is 
easy to see that abnormal conditionn in one 
circuit eaune abnormal conditions in vttlter r/r- 
ettits to nhich it is related. However, if 
measurements arc marte ou all the circuits of 



a tube it is generally possible to determine 
the cause of tne trouble: and when this is 
eliminated abnormal condit ions in ol her circuits 
nil tomato-ally ad.jusi themselves to normalcy. 

What has been said about cont rol-grid cir- 
cuits is applicable whether the tube is of the 
tlirer-ehMiieut. "general purpose" type, a four- 
element "screen -grid.'* or a five-element 'pen- 
tode." 

Although the variable-mu type of screen- 
grid tube ordinarily requires a circuit design 
which will permit a high, adjustable voltage 
to he applied to the control -grid -ret urn circuit, 
the tulie test procedure is the same as for 
regular screen-grid tubes 

The screen-grid element ill pentodes of the 
■IT type Is connected to what is ordinarily 
tin* cathode terminal of a live-hole socket, 
which makes it di mailt to measure on an 
ordinary set. analyzer the pentode screen-grid 
potential of 2.jO volts. However, although 
most set analyzers are nor. equipped to measure 
UoO volts positive at the cathode terminal, 
this is taken care of nicely on the Jewell 444. 
as ir will measure both negative and positive 
values ur the cathode terminal. 

tiener-ally speaking the circuits of the pentode 
tube are subject to the same troubles as are 
other lubes. Shorted tube elements will cause 
high plate current and low voltage. ( I rounds 
or shorfs external ro the tube circuits will 
cause abnormal measurements ami by making 
continuity tesis on the eirciiit and individual 
parts of rhe circuit havinir abnormal measure- 
ments, i he trouble will he located. The 
screen-grid of a pentode tube has hitrh current 
compared to other types of tubes incorporating 
a Screen-grid and may run as high as ten or 
twelve mil tin ni| icrcs. In a screen-grid tulie 
this won hi indlc.it e a shorted screen grid ele- 
ment, but in the pentode it is a normal con- 
dition. 

Relation of One Circuit to Another 

Particular attention should he given to the 
dependence of the screen-grid, cathode and 
control-grid vol (aires, on the primary source 
of voltage: and to |ho fact that, an abnormal 
potential in any circuit will always show no. 
one way or another in the other circuit with 
which it is interconnected. 

It is the Serviie Man's job to he able lo 
recognize these peculiarities and take advantage 
of them, thereby ssiving time. A Service Man 
who knows his set analyzer and circuits will 
rarely run into trouble thai: he cannot correct. 
If these f midii mental principles are fid lowed 
by the Average Service Man. when testing a 
faulty receiver he will hi 01* cases out of 100 
he successful with his jobs. 

(If this article by Mr. Spray berry has been 
not merely read, but ntudied, the technician 
will dud that rhe in format ion is readily adapt- 
able to newer tubes, since these fundamental 
principles of testing apply to vacuum tubes 
of practically every type. Thus, it should he 
convenient to test receivers incorporating the 
'41. 11. 4«i. r»7. SR. ft*. C 'J-S dnoiliode. 
05. and the "4 type tube* — note In some In- 
stances, the absence of the apostrophe which 
denotes nn additional letter, or letter and 
niinilKjr pteflx — recently described in K.vtno- 
Cit.wT. merely by cotnpa ring the electrical 
{Continued on }hiug • > 1 I ) 
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BOOK REVIEW 

N.R.I. ADVANCED AIR CRAFT RADIO 
COURSE 

The advanced air craft radio course offered 
by tlio National Kariio Institute is In tended for 
experienced radio technicians who desire spe- 
cialized training in this Interesting Held. It is 
divided into twelve lessons, several of wllieli 
are devoted to aeronautics in general. The 
student is thus cmihlcd to speak the language 
of the flier, an advantage that he wilt find very 
valuahle in any airplane radio work that he 
will undertake. 

The individual texts are arranged as follows : 

1 VA : The Application of Radio to Air Craft : 
Tin* lirst hook of the series covers the use and 
import anee of radio in air era ft and. the duties 
of aircraft radio nu n. The hack part gives a 
few fundamental facts about Hying machines, 
deli ties Important terms, describes the operation 
of the commercial radio beacon and lists the 
requirements for approved types of airports. 

'2 VA : Airplane It art to Equipment : The rigid 
requirements for airplane radio equipment are 
covered in this text. Detaih-d descriptions of 
each clement in the installation are given, with 
the means used to gain maximum effectiveness 
under the strict space and weight limitations 
naturally imposed on the apparatus. The im- 
portance of thorough bonding of all the metal 
parts of the plane, to eliminate local noise and 
interference, is especially emphasized. Installa- 
tion methods are also discussed. 

'{ VA : .4ir Craft Radio I'utrcr Supplies: The 
third lesson is devoted exclusively to power 
supply equipment, the design of which has been 
more of a problem than the radio receiving and 
transmitting sets themselves. Power units of 
four types are described : batteries, dry and 
storage : generators, wind and engine driven : 
dynamo tors: rectifier. The last named type Is 
particularly interesting, and is linding increased 
Use for high power transmitters. 

4 VA : Fit it da mental Air Craft Kariio Trans- 
mitter Circuit*; r» VA : Air Craft Radio Tele- 
phone Transmitters ; 0 VA : Ait Craft Radio 
Telephone and Radio Tehvmph Transmitters: 
These three lessons consider the basic nature 
of present day air craft radio transmitters, and 
treat in considerable detail with the actual 
design, circuit arrangement and construction of 
commercial equipment In common use on the 
civil airways of the United States. In the 
interest of completeness they also describe 
ground station equipment for communicating 
with planes in flight. While these two types of 
equipment are employed in the same service, 
the conditions of their use are so different as to 
require entirely different design considerations. 
The sections covering commercial equipment are 
particularly valuable because they include 
schematic wiring diagrams and practical data 
that the radio man will find highly useful. 

7 VA : Fundamental Air {'raft Receiver Cir- 
cuit*; 8 VA : Air Craft Radio Reeeirers : These 
two texts cover receivers with the same thor- 
oughness that the three preceding lessons cover 
transmitters. The different phenomena en- 
countered on the long and short wavelengths as- 
signed to air craft are treated at length, as are 
the aural and visual methods of reception em- 
ployed on the extensive radio beacon systems. 
Several of the most widely used commercial 
receivers are described in detail. 

The last four texts are essentially aeronauti- 
cal in nature. No. it VX: FlUjht Principle*, is 
intended to give the student some idea, in a 
non-technical way, of why an airplane flies. 
It does not go into the subject very deeply, but 
Is at least a beginning for the student aviator. 
No. 10 VX : Air Craft Instruments, describes 
the multitude of indicating devices that clutter 
up the control compuftment. No. 11 VX ; .tcr- 
o lot; if and Xfcteroloft}/, deals with the general 
subject of the weather and its highly important 
relationship to flying. The title of* No. 12 VX, 
Air Traffic Rules, is self-explanatory. 



HOME EXPERIMENTS 

{Continued from pa ye 295) 

phot oly tie cell and circuits showing various 
hookups, etc t the reader is referred to the 
booklet published by the manufacturers of this 
lube. The A returns Tube Company. 



Looking for a GOOD S. W. Receiver? 

Read This \ Buy This^ 



Time trl..l ami jmiven OK Nrci'pted as the Ol'TsTA.VDIXG 
\ \I I tnlij! fonsi.sleni reception of stations in all |>arts of the 
world Uuitt, Ki'OXo.MlC.\l., powerful, »hii|»le to operate, and 

Higher prhed receivers? They can give >ou no inure} ilieauer sets? 
Tiiey simpiy eao't lie r-ompareu to KOY.W.f We guarantee these 
HOV.M. receivers to outperform any other set. Order your ROYAL 
today and if you are not entirely satisfied we will promptly refund 
your money. What could be more convincing! 

Uemitiful crackle finished natal rahinet — heavy metal chassis — full- 
Usiun micro vernier dial — smooth regeneration rutitrol— single control 
tuning— for 'Jo. la. mid 80 meter hands or from 14 to 200 meters 
(state choice,) The use of a 232 screen grid detector and a 233 power pentode 
and extraordinary volume with low liUouenl and plate run sumption. 




er gives extreme sensitivity 



The ROYAL STAR 

(The famous model HP) 
A two Hi her with an em [aide 
reputation! Uses a 232 super 
sensitive detector ami a j 7 a 

233 power pentode *14WU 

Set of Tubes $^.05 
COMPLETE KIT $11.76 



$17.64 



The ROYAL OLYMPIC 

The ROYAL CIIIKF with an 
additional stage of audio ampli- 
fied ion for super-dynamic power. 
TUB 110 YAL OLYMPIC t «„ 
makes new records!.... $£U.Oo 
Set of Tubes $4.75 
COMPLETE KIT $17.64 



The ROYAL CHIEF 

A three fnlic set embodying all 
of the well known stijxTlor fea- 
tures of the HOY A I, ST.\ It plus 
a stage of high gain >creen grid 
radio frequency ampli- 
fication t232» • • 

Set of Tube* |3.t,"» 
COMPLETE KIT $17.64 
Comp etc Set of Batteries for any ROYAL, $3.95. 
HERE'S WHAT USERS OF ROYAL SAY: It's the sweetest little tecrher 1 have ever Used, barring none! 
"1 have different makes of S\V .>ct». hut the ItOY.M. Model HI' gets more station- than any other set and with 
more i>ep . . .'* ". . . «*an lay ihc phones on the table, walk around the room, and still Hear FYA In Pontile, 
France . . ." "IlceeUed Spain and several VK's and Zl/s through strong Intetferenee . . .'* ". . . and have 
now heard broadcast station.* In even" continent ..." "I certainly congratulate you for putting the beat Utile 
DX hound on the market within the reach of any ham." (Names on rc<nte«i ) 

HARRISON RADIO CO. Dept. R-ll, 142 liberty St., New York City 



ADAPTERS 



(Continued from patje -SI) 
in the '2G checker socket. This adaptor 
lias it lilamcut series resistor of proper value. 

No. 1)721(1, Fig. r»ti, cheeks the Western Klec- 
tl'lc type '2\7>\ peanut tube in the above mod- 
els of Jewell checkers. Provision is math' for 
obtaining the proper IHiunent voltage with this 
adapter. 

No. <M4I,K, Kig, 44. is used in Jewell mod- 
els yio, 214. o.'ir., .%«4. .%::.■>. .%::«;. .vw. -i i ». and 

VtiTi to eheck tile overhead heater type t alios. 

No. 4U!>, Fig. 40. is used on any Jewell 
cheeker for cheeking the 1'VISHI tube. 

No. bTbWK, Fig. «"7, is used above with 
Jewell models 210. ^14. W.\S and r»40 for check- 
ing the Western Electric 2<».~>| > tubes. When 
used with the No. 1154 this adapter will check 
the % J»\7>\\ tube in Jewell models 20P, T\X\. r>:>4, 
5>>o, r»ru» and (17. "i. 

No. !MS7, Fig. is used with any Jewell 
cheeker for checking UV-200A and UV201A 
tui»es. 

No. !)o4KPC, Fig. is used with models 
201), 210, n:U, tf. Mil and 075 for check- 
ing the (JA o-volt pentode. 

No. !>r»4, Fig. T»S, is used with Jewell model 
20! > to cluck the "id. o7, 'TO, 44. 04 'Gr> 
and 'OS t nbos and in the 210 checker to eheck 
the above tidies except til;: the ':»7 and *07 which 
do not need an adapter. 

No. tMUIvf.'C, Fig. .V.i. Is used with Jewell 
model 200 cheeker for test tin: the Wunderlich 
"H" tunes and the 00. Vse la *71 socket. 

No. 004 K Sl». Fijr. 00, is used with Jewell 
model 200 checker for testing the 41, 42, PA 
and PZII tultes. 

No. IMttCfi. Fiir. 14, is used with Jewel! 

models 210, 214, v.u. Tti\r>, r»:w, r»:w. 040 

and 07 for checking the 41, 42, PA and PZII 
tulies. 

No. 004KSII, Fig. 01. is used with Jewell 
model 200 to eheck the NO ttllie. 

No. OOoKS, Fiir. If., checks th<. St» ia Jewell 
models 210, 214, 533, X\4, XU\ t TtJiS, 540 

and 07o. 

No. Ji44fiL, Flff. 02, checks the S0.% tube in 
Jewell models 210, ~>:\'A. oi>4. T»:\T>> o3<» and 07o. 

No. 07oKP, Fi^'. :S5 ( checks the new seven* 
pronir power amplifier with any Jewell tube 
checker. — 

SERVICE FORUM 

(Continued from pane 285) 
specified when connected across the circuit to 
be measured; note that the filament current 
should not be turned on unless the input is 
connected to something. ((If course, a meter 
of lower ran«e would jro off-scale; the input 
potential must not he too ureal ; the jrrid leak 
must be approximately correct : and the tube 
must have normal characteristics.) 

C. W. Mki.otte, 
Mclutte Radio Serf ire, 
Xorkh Luirrcncc. V, V, 
(This el noli is reproduced in Kitf. 1. — Tech- 
nical Editor.) 



GREAT 
4^ BOOK/ 

TfHATWaL 
BRING YOU 
■MORE MONEY 




MAIL THrS €OUP0M AT OMCE 



I il.-mmo TKi-ir run. ro.. Dept. r.c t ii 

■ 80 Firih .\ venue. New Vork Cliy. 

I Knclosed find check, rash or money oider for I 

I conies of HaUlo I'hjtles Course at $3.50 each, and t 

! copies of the Kadlo Servicing Course at $1.50 I 

| each. Check here for FHKB circular 



ADDKKSS 
| CITV 



"Servicemen & Dealers! 

Yon need Replacement Resistors that you 
can depend on- -not space wound ! 

ATLAS Wire Pack Wound Resistors are 
moisture proof noiseless and accurate. 

Send today for our Free Bulletin show* 
ing complete line ami discounts — A big 
money saver without any risk to you. 

100% Guarantee 
Write Today I 

Atlas Resistor Co. 

423 Broome St. New York City 



BE "IN 
THE KNOW 
ON RADIO 



NVw things are happening 
in radio! Developments! 
ii Imprcivemrnts! Ke<-p up to 
date! RCA Institutes Rest- 
dent Schools in New York 
and Chicago offer the oppor- 
tunity. Illustrated hook free 
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Presented on these two pages are the new 
books of the KADIO-CKAFT LIBRARY — 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 



knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors ot" these hooks are well- 
known to everybody. Each one is an expert 
radio man; an authority on the subject- 
each is thoroughly familiar with the field 
which he represents. 



Book No. I 
RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
of Set Analyiers, Tube Checkers, 
Oscillators, Etc. 
By L. VAN DER MEL 
This book explains thoroughly the oper- 
ation of sol analyzer*, tube checkers, 
oscillators and other lestlng equipment. 
Kor every radio man this book is ex- 
tremely helpful. It eovers every phase 
of lestlng and gives you valuable short 
cuts; completely illustrated with photo- 
graphs and diagrams tu facilitate the uso 
of modern testers. 

The following chapters briefly outline 
the rontenti. INTROIMCTION ; THE AN- 
ALYZKIi; Fundamentals. Switches. AC 
and IXC. Voltmeters. Calibration and 
Design; TROIRLK SHOOTING WITH 
TH'K AXALYZKU: Classification of 
Trouble. Analysts of Troubles. Uses of 
Various -xnalyzers. Care and Mainten- 
ance: CONCLUSION. 



Book No. 2 
MODERN VACUUM TUBES 
And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 

MOhKUN VACft'M TURKS describes 
the fundamental e lee Iron theory which is 
the basis of all vacuum tube operation, 
and goes progressively from the simplest 
two-element tubes right up to the latest 
pentodes and Ihyratrims. It is written 
In clear, simple language and Is devoid 
of the mathematics which is usually so 
confusing. Valuable reference charts and 
characteristic curves of standard and 
special tubes are to be found, also dia- 
grams of sockets and pin connect ions. 

Her© are some of the chapters: The 
FdUon Effect and The lilectron Theory: 
Klectron Emitters and the Ionization Ef- 
fect; The Three -El eel rode Tube: Vacuum 
Tube Characteristic*: Poiir- and l-Tvo- 
Elemcnl Tubes: Light Sensltivo Cells and 
Other Special Tubes. 



Book No. 3 
THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work. How to Build and How 
to Service Them 
By CLYDE FITCH 
There is no more fascinating a subject 
In the large array of rndlu circoiu than 
the famous superheterodyne circuit. 
Whether you are a Service Man or experi- 
menter, first-hand knowledge about tho 
construction of superheterodyne receivers 
is very important The hook on Super- 
heterodynes gives underlying i»rinClples 
of their construction, right from the very 
first set made. 

The following Is a short list of con- 
tents: Ilasic Principles of tho Superhcter- 
inlyne: The Oscillator: First Detector; 
Single I>lal Tuning Systems; Interme- 
diate Amplifier; Second Petector. Audio 
Amplifier and Tower Supply; Commercial 
Superheterodyne Receivers; Servicing 
Superheterodynes. 



Book No. 4 
MODERN RADIO HOO.VUPS 
The Best Radio Circuits 
A Completo Compendium of the Most Im- 
portant Experimental and Custom- 
built Receivers 
By R. D. WASH BU RN E 
It is fascinating tn the experimenter, 
or even to ( tie up-to-date Service Man, 
to take a commercial sel and to change 
il into one vising a famous hookup thai 
is not found in any manufactured set. 
Many excellent circuits have never been 
cummerchvllzed. but limited only to home- 
set builders Thousands of these popular 
circuits have heeu requested from lime 
to time, and in this book we have in- 
cluded over 150 circuits, which include the 
famous I'eridyne. Cash-liox A.<* -DC. 
Set and others. 

The circuits tover the following: Broad- 
east Receivers. All-Wave Receivers. Short- 
Wave Receivers. Converters and Adapters. 
Television Receivers. Home Recordinq An* 
paratus, Automobile Receivers, Audio and 
Power Amplifiers. Power Units and Mis- 
cellaneous Equipment. 

Book No- 5 
HOW TO BECOME A RADIO 
SERVICE MAN 
How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The ambition of many men in radio 
today is to become a first -grade Sen h o 
Man. It is not as difficult as ono might 
believe, hut it cannot he done In a few 
phert months Pol lowing very carefully the 
advice of Mr. Martin, who has dealt with 
the problems of thousands of Serrico 
Men. this book deals very carefully with 
the essential stages i n the preparation 
for qualifying as a Service Man. 

Mere are the chapters; The Small In- 
dependent Service Man: Advanced «'om- 
mercial Aspect*: The Radio Set: Semi- 
Technical Considerations: Advanced Service 
Data. Each chapter is again subdivided 
to bring out In ruinulo detail every point 
of importance. 

Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 
With Pentodes, Multi-Mus. Dynamic 
Speakers — Complete Information How to 
Modernizo A.C., OX. and Battery Operated 
Receivers 
By CLIFFORD E. DENTON 

In thi* country there are over ten mil- 
Jon electrically operated receivers that 
could be modernized — by placing in them 
new type tubes, new speaker equipment 
and other modern Improvements. 'Mill 
business of improving old sets can go to 
tho experimenters ami Service Men if 
they will quickly jump into action. 

Head in this book by Mr. Denton, how 
easily you ean mndernize any obsolete set. 
and with little additional costs. 

Here arc the high lights of this hook: 
Tubes Available for Replacements ; Elec- 
trifying I lattery Receivers: Ese of the 
New 2- and 6-Volt Tubes; Operating Sets 
with Single t'ontrol; Convention of A C. 
Sets into I).C. and 1>.C. into A.C. ; Re- 
placing Output Tubes with Higher Output 
Tubes : improving Old Supers; I.tiftln- 
Whlte Amplifiers; Adapters and Their 
Use. 



Clip Coupon and MAIL! 



GERNSBACK PUBLICATIONS. INC. 96-96 Park Place. New York, N. Y. 

I have circled below the numbers of hooks in the KADIO-CKAFT LIBRARY, which yon 
are to send me. and liavo deducted 20<#> for onlrrtup five (f>) hooks or more. I have included 
my remittance in full, at the price of GOc each, whea less than five books are ordered. 
The amount of my remittance is (Stamps, checks or moticy orders accepted.) 

Circle numbers wanted: 1 2 4 6 7 8 9 10 
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City 



Address 
State 
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Book No. 7 
RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W PALMER 
It often becomes nerc^aO- for experi- 
menters and Service Men to (all ii|»n 
their memory for some short cut or radio 
wrinkle that will solve a problem quickly, 
in business, "short cuts" mean time and 
money saved, and In the Sen ice Man 
'time saved" means money earned. 

This nook is a compilation of important 
radio klnk.s and wrinkles and discusses 
only such items as are constantly used 
today. 

Here are ^ome of the more important 
chapters: Introduction : Servicing Short- 
Tut*: Testing Knuiimient and Meters; 
Vacuum Tnlies and Circuits : Volume- 
control Methods: Amplifiers and Phono- 
graph Reproducers: IWcr Supply Knuip- 
rncnt: foil* and Tuning Circuits: Short 
Waves: Loud Speakers: Tools and Ac- 
cessories. 



Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course ot One Year 
By R. D. WASH BU RN E 

There havo been collected a wide variety 
of questions which have come into our 
editorial utri cs during the past two years, 
and only those whoso answers would 
I merit the majority of men engaged in 
radio have been incorporated in this amaz- 
ing question and answer book. 

The tre»nemlou*ly long list of topics 
better explains the subjects which are 
treated. Here are the titles: 

Radio Servicing; Receiver Design; 
Home Recording: Television: Sound 
L luipmcnt ; Short Waves: Antennas: 
Operating Notes: Test Kuuipment: Tubes : 
I" It ra-Shott -Waves; Police Radio; Repro- 
ducers; Superheterodynes; Automotive Sets: 
Power Packs; Automatic and Remote Con- 
trol Devices; Aligning Procedure: Photo- 
electricity; Adapters; Measuring Appar- 
atus; Rand-Selectors; Converters; Public 
Address Equipment; Midget Sets; Oscil- 
lators; Phonograph Pickups. 



Book No. 9 
AUTOMOBILE RADIO AND 
SERVICING 
A Complete Treatise on the Subject Cov- 
ering Alt Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radius are up and coming, 
and someone has to service them prt>i>criy. 
It therefore behooves you to read this 
'mmenscly important new book on the 
art of Automobile Radio. 'Hie book ll 
concise, and full of illustrations. Photo- 
graphs, diagrams and hookups. 

Here are only a few of some of the 
really interesting chapters: introduction; 
Automotive Radio installations; Complete 
Descriptions of Commercial Automotive 
Receivers; Servicing Automotive Receiv- 
ers: The Ignition System; General Ser- 
\ice Considerations: KfTccts of Tempera- 
lure on Power Supply; Conclusion. 
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This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re- 
cordings, Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J, SALIBA 

If tlitTu i< one Fuliject that is fascinating 
to every rutin- mni. it in tlat of Il.inn- 
HtconlfMK. Of coiirst', this volume is not 
.ill on "flom<>"* recording, but tl,. mf< rmat i. n 
contained tlu'R-fri u> unj-<rtint tn commercial 
rilti Rn-ti, stmld i.j riroiN ciijurunvr* and 
(thcrs interested Ir thu j,lMse .if rid ha. 

The urt nf nionlinir i.] repnxtuemj? 
hn:-:iili-4st «i*licti.i?i rs lKKoiiiinjr nmn- n„. 
portant everv .|,n t.- rati » i M > i . rxf ■ rf- 
■Htit r* :i ■■ I S«rvic> Men. Hqitftipfrig il.nce 
halls, auditoriums, chui-Hu-Sj n-stanrant in 1 
hitmen with ihiIMKc trirlrvas L inl dinplifurs 
hrimrs many extra iJUi1Ui> rijil ^fttii an 
excellent income. 

In this I <>, k an- fniin.l such tnrihi a*- 
Slurt History .,f tl. Art; Mi. i^ph. .lies ; 
R<*<ordni>f Anii-Uh.jv; Cltiftlng IId^cIhj T\i«h 
>4 Kiconk; C -3oi i . rent Vhielnii'* : 4<]-]ing 
Uncord* is t.. Ke< eivers; Stud hi Lavouts; 
Mechanical Filters for Turntables, 

BIG 
DISCOUNT 
OFFERED 

In order to make It po#*IMe for e\ervone to huy 
U -»<c looks, iln- fifty (JU) cents prir r has heen 
tnaile uniform lor all rolumev ^ »u ran buy these 
t<«>ks seiiarjiteb t»ui you should take advaniaRO 
of our special offer: 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Fluid j fill In the coupon helgpf. am) mall It to 
us together with your remittance. Oheeks, stamps 
or money orders accepted. 

All Books Uniform 

The books In the new It A 1)10- 
I'lMPr IlltKAItr are all 
stricily u|i-t L > late, and 
writien hy men who 
know their subjects 
The volumes are all 
uniform size <l x 9 
Inches, and contain on 
an average of !i<j to 1 j) 
lllusl rations. Kadi book 
is printed on fine book 
P»]*r. and no exper ■- - 
has. been spared t.. i|.„, 
it an outstanding value, 
for Its editorial conuuts 
as well as from the 
mechanical stand- 
po nt 
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OPERATING NOTES 

{Continued from page L'84) 

quite a substantial profit hy revamping thorn 
in accordance with the circuit at Ft, in Flir. 
Tlio |ii<k e<|iiie is simple: The "antenna clari- 
tier" is done away with, ami a "time emit rot" 
is substituted in its place. The volume control. 

It, which foriunately has a value of lo. 

ohms, is shunted across the antenna ami 
ground, ami the eenier arm connected to the 
rotitrol-jrriri of the hist tube, thus making that 
til he mi unt lined input unit. This system 
greatly increases the volume and eliminates 
one tuning control. We have rciimdeied ipiite 
a uiimher of these sets in this manner ami 
the owners have heen more than satisfied with 
tlie results. 



VELOCITY MICROPHONE 

[Continued from poor i!!»'M 
Convenience 

The Velocity Microphone does not require 
a hililt-in or elosely linked amplifier. Its out- 
put may he fed to nn amplifier located several 
hundred feet away in the control room. More 
over, mixing of the outputs of several of these 
microphones is entirely practical. Such a low- 
level switching arrangement reduces the num- 
ber of amplifiers required with consequent n- 

oiuVs in speech input cost. 

Since it requires no field or polarizing sup- 
ply, the connections from microphone to con- 
trol room are extremely simple only a two- 
wire coble hein^ required. The unit iiself is 
relatively lU'ht. It may be quickly and easily 
removed from the stand and carried to another 
position. As the unit bus mounted on it a 
recepttiele into which the cable pin;.' tits, it is 
unnecessary to din- the cable a round with the 
unit. 



LOOP ADAPTER 

(Continued from pu<tr 1 
Four .Wrovox 1. inf. bypass condensers, type 

Udl. t'l. »Ti. i d. t'T : 
Two Keiiyon :Umi henry audio chokes, type ItC- 

::<mii i- i'ii.:;. cha : 
one t'eiitrahih .'on., dim potentiometer, I': 
one Keiiyon power transformer, type It-4:»1 1 — 

IT. T: 

One Weston pilvatmmeter, zero center, type oO- 

mil I in mpe res : 
One It Ian set of special aluminum shields ; 
Five binding posts : 
Necessary wire, screws, etc. 

The parts for the hum tilter. if needed, con- 
sist of the following : 

One Keiiyon :{<»*> henry audio choke- -type BO 
Hi ri 10 ; 

One Aerovox .Oooo.Vnif. fixed condenser. 



SET ANALYZER 

i Continued from /woe i 
characteristics of these tubes, as indicated on 
a table of tube characteristics, ami comparing 
these figures with the values indicated on the 
meters in the set analyzer: this will he trm» 
whether these figures are obtained directly, or 
through the use of special adapters designed 
to accommodate to the analyzer the particular 
connections of the tube umler test. Technical 
Editor. I 

Now that we have covered the conn eef ion 
of meters to fundamental circuits.- Just as the 
modern set analyzer connects them the author 
will proceed to describe, in a forthcoming issue 
of U.\tuo-<'u.\KT. the quickest at id most effi- 
cient manner of operating this up-to-date test 
instrument. 

ANALYZER ADAPTER 

{Continued from p<iftc J504) 
One five-prong tube base: 
One six-prong tube base; 
Throe screen-grid caps ; 
One box, about 7 x tl x 1 Inch: 
one panel, about 7 x <! inches: 
one International Air plug extension No. 05, 

seven connections : 
Seven pair Yaxley insulated tip jacks. Nos. 1 

to 14: 

Six toggle switches. 1 ». K. F. (1. II, I; 
One four-prong tube socket, A: 
one five-prong tube socket, It; 
one six-prong tube socket, C. 



SAY! 



If you service men haven't go< 
around to handling Amplifiers 
and making Amplifier installa- 
tions, you are passing up easy 
money! Take, for instance, your 
50-year-old friend, the SAM- 
SON ELECTRIC COMPANY, 
and its PAM-110, the marvel of 
all Class B Amplifiers. Here is 
the lowest priced unit judged by 
the amount of power (26 watts) 
per dollar cost. 

Yes, sir, SAMSON has given 
you a fast one in the PAM- 
110 — for 110 volt current, 50-60 
cycles, with variable output im- 
pedance for voice coil, to line 
or to magnetic speakers and de- 
signed for operation with the 
SAMSON MIK-110 ... a 
combined input mixer, inpul 
coupling device, and tone 
modifier. 

Here's a chance to add to your 
line profit-making items which 
are gaining widespread attention. 

SPECIAL OFFER: Our Bulletin RCl covers the 
theoretical and practical uses of Class B Amplifica- 
tion and the complete story of the PAM-110 and 
the MIK-110. Send stamps, totaling 15c to cover 
the cost, and address: 

R. W. COTTON 
Samson Electric Co., Canton, Mass. 
Member RM.A. Mfrs. Since 1882 
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The New 

SHALLCROSS 

General Purpose Meter 
No. 610 




provides far III lies for a wide range of electriral meas- 
urements not usually possible In one Instrument. 
KmploytnR a No. Kin Shahrross lteststor Kit and 
the Weston Model 301 Traversal Meter, this com- 
bination meter measures 

4 O.C. Voltage Range* 

4 D.C. Current Range* 

4 AX. Voltage Ranges 

4 A.C. Current Ranges 

Resistance Measurements 
ef I ohm to 3 megohms 

Inductance measurements, 
t to 10.000 henrys 

Capacity measurements. 
.001 to 10 mfd. 

Output Meter 

Send <*« In stamps for ltulletln 152-P which contains 
a diagram of this circuit and lotorinatiun on Its 
construction. 

ELECTRICAL SPECIALTIES ^^^^M 
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Measuring Soldering 
Iron Temperature 

By ARTHUR VAUGHN 

Knowledge of the temperature of a soldering iron is use- 
ful in a number of ways. Using an ir6n of correct tempera- 
ture for a given job results in more uniform work; the iron 
need be neither too hot nor too cold. After the iron has 
been cooled by being used, it can be re-heated to the correct 
temperature with the least loss of time. Solders, fluxes and 
methods of heating the iron can be compared ana evaluated. 
The iron may be kept in better condition. When an elec- 
tric iron is used, a line-voltage regulator may be used to 
keep the tool at the constant, predetermined temperature. 

It is a generally known fact that when two wires of dissimilar 
metals are connected together at one end and heated, a very low 
yoltage is generated. If the other ends of the two wires are con- 
nected to a millivoltmeter a deflection will be obtained. 

Although a copper-and-constantan couple does not give the high- 
est E. M. F., it is about the most suitable on the points of repro- 
ducibility, low electrical resistance, high resistance to deterioration, 
and low cost. The temperature/ E. M. P. date is given in Table I* 
In all cases the temperature of the cold end must be. subtracted 
from the temperature indicated. 

The millivoltmeter is generally a high-sensitivity, high-resist- 
ance instrument having a range of, for example, 25 or 50 millivolts. 
The scale is figured directly in millivolts. The temperature is read 
from the table of temperature/E. M. F. figures. 

Many electrical instrument manufacturers now make a pyro- 
mi Hi voltmeter, (essentially, a millivoltmeter adjusted for the E. 
M. F. in mv. at a definite temperature of a given type of couple, 
with allowance for the resistance of the couple and leads); the 
scale is calibrated directly in degrees. 

Thoroughly clean the two wires for the thermo-couple, twist as 
shown in Fig. 1A, and hard-solder or silver solder them. Then 
bend the couple Into a circle and flatten It with a hammer. Use 
No. 18 or 20 B. & S. gauge wire. 

Drill and tap for a No. 6-32 screw, as near to the tip as it is 
possible to place it without having the screw interfere with the work 
when using the iron; assembly then proceeds as shown in Fig. IB. 

Use thin asbestos paper to insulate the wires from each other and 
from the iron. A clamping strip made of sheet copper is used to hold 
the couple firmly against the iron by means of the screw, and the 
wire leads in place so that they will not break or become damaged. 

When heating the iron over a gas burner the flame should not 
be allowed to play on the couple, as this would result in a false 
indication and also decrease the life of the couple. 

If an electric stove of the type that has a hole in it to sljde the 
iron into is used, the iron may not fit after the couple i* installed. 
In this case it is necessary to "bury" the couple, and possibly the 
leads.. This may be accomplished as shown in Fig. 10. Drill a hole 
and countersink it to accommodate the screw head, two small 
washers and the couple loop. Fasten the couple very firmly. Cut a slot 
from this hole to the back of the iron to hold the leads; insu- 
late these with as- 
bestos paper. Place 
a strap near the back 
of the iron to hold 
the leads in the slot. 

A thermocouple 
can be installed on 
an electric iron, plac- 
ing it on the solder- 
ing tip. The leads 
should be fastened 
to the stem and han- 
dle by wrapping at 
intervals with as- 
bestos paper and 
copper" wire. They 
can be taken off at 
the end of the handle 
in the same way the 
cord is removed from 
an electric iron. 

The benefits de- 
rived from this in- 
stallation in a short 
time, would more 
than repay any ex- 
pense or time ex- 
pended in its instal- 
lation. 

TABLE I 

Des. E. M. P. 

Fah. Mllliv.. 

60 l.ll 

100 2.23 

150 3.40 

200 ..... 4.66 

260 _ 6.93 

300 7.23 

350 8.60 

400 »,99 

450 . 11.40 

600 12.87 

6*0 14.42 

600 16.03 




Fitf. A* Tl^e completed iron. 




Fig. 1. Testing an iron's heat. 
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TABLE I ( Potent ion* ter bhunt Nethod) 



"Potentiometer Shunt" 
Resistance Tester By H . harrison 

This mfethod of resistance testing is incorporated in the writer's 
article, "A Portable Short-wave Laboratory , ,f which appeared m 
the October, 1932, issue of the RADIO-CRAFT. The analysis of 
the theory and design will be of service to those who may desire 
to build only the resistance test unit. 

The usual "series*' type of resistance tester, A, Fig. 1, (To cover 
the range of 25 ohms to 1 meg* would require several batteries, 
and resistors R.); also, scale-crowding occurs.. 

The "potentiometer" shunt test system, Fig. IB, permits a range 
of 0 to 2 megs.; also, correct selection of resistors eliminates scale- 
crowding. 

To more completely understand the "why" of this device a 
thorough understanding of its voltage and current distribution is 
essential. This is illustrated in Fig, 1C and will be analyzed in 
two separate setups. 

Short terminals 13 and 15, and plug in for the desired ranger 
Rl, 1 V.; R2, 5 V.; R3, 10 V.; R4, 20 V. Vary potentiometer P for 
full-scale deflection of meter Ma., and leave the potentiometer in 
this position; do not vary it as long as any particular range is in 
use. The unit is now ready. 

The potentiometer P can be considered as two resistors in series, 
A, B, as shown at C, Fig. 1; for a given range these are fixed. If 
P equals 20,000 ohms the battery current 12, which is constant for 
all ranges, is 1.125 ma. 

Meter Ma., X and R are in series with each other; this combin- 
ation is in parallel with B. Therefore the meter acts to indicate the 
voltage across B, or 
E2, This voltage is 
determined by (1), 
the value of R, and} 
00, the adjustment 
of P to full-scale de- 
flection of the meter 
Ma. This is the first 
step. The total cur- 
rent I equals II plus 
12; voltage E equals 
E' plus E2. 

It will be neces- 
sary to find A for 
any particular range. 
The formula indi- 
cates A equals E' di- 
vided by I; and that 
E* equals E minus 
E2. In the first step 
E2 is determined. 
Assuming the R2 
range, E* equals- 
22.5 minus 5, or 17.5 
V. If I equals 12 
plus II, 12 is '1.125 
ma.; and II, from 
the ftrst step is 1 
ma. If I is 2.125 
ma., A therefore is 
8,250 ohms, for the 
6 volt range. 

The second step is 
to test resistor X. 
Assume current II 
indicated by Ma. is 
.85-ma. N o w, I 
equals 1.125 plus 
.85-n*a., or 1,976 ma. 
Hence, E* equals A 
times I, or 8,260 
times 1.975 ma.; E' 
is 16.262V.; E2 be- 
comes 22.5 minus 16.3 
or 6.238 V. Unit X 
equals E2 divided by 
II, minus R2. That 
is, X equals 6.238, 
divided by 0.85 times 
10-3 or 5,000. There- 
fore, X equals 7,340 
minus 5,000 or 2,340 
ohms. And so on 
for the other resist- 
ors. 

The same 
cedure holds 
ever^ battery 
potentiometer 
m nation. 

Table 1 has 
computed on 
basis of a 22.5 V. 
battery and a 20,000 
ohm potentiometer. 
Table 2 is for the 
usual series-type re- 
sistance tester or 
ohm meter. 



Vft. 


1 V. "X" 


6 V. "X" 


10 7. "x* 


20 7. "X" 


.01 


1,098,000 


1,311,000 


1,572,000 


2,096,200 


.02 


547,750 


649,000 


778,000 


1,057,500 


-05 


211,000 


252,000 


302,000 


402,100 


.10 


100,000 


119,200 


140,290 


190,600 


.15 


63,000 


75,200 




90,000 


120,000 




44,400 


53,000 




7^,500 


64,700 


.25 


33,300 


39,600 




66,676 


63,660 


.30 


25,900 


30,900 




37,150 


49,500 


.35 


20,600 


24,600 




29,500 


39,200 


.40 


16,650 


19,660 




23,900 


31,250 


.45 


13,650 


16,200 




19,700 


26,900 


♦ 60 


11,100 


13,226 




16,900 


21,160 


.55 


9,600 


10,850 




13,000 


17,225 


.60 


7,400 


8,800 




10,600 


13,175 


.65 


5,980 


7,125 




8,676 


11,400 


♦ 70 


4,760 


5,700' 




6,800 


9,100 


♦ 75 


3,700 


4,400 




6,376 


7,100 


♦ BO 


2,780 


3,310 




3,900 


6,276 


• 85 


1,960 


2,340 




2,800 


3,700 


♦90 


1,240 


1,480 




1,750 


2,400 


.95 


685 


700 




810 


1,100 


.98 


226 


280 




300 


410 


.99 


2a 


140 




160 


100 


t 


BABLE 2 (Series Type) 




i/r.22.6 V. 'X" 


4.6 V. M X" 


ye. 22. 5 V.' 


X' 




.01 2,247,500 
.02 1,102,500, 


446,600 


.,55 18,400 


3,690 


ft0,500 


.60 16,000 


3,000 


.05 


427,500 


85,500 


.65 


12,100 


2,326 


.10 


192,500 


40,500 


.70 


9,700 


1,940 


.16 


137,500 


29,500 


.75 


7,500 


1,500 


• 20 


90,000 


18,000 


.80 


6,600 


1,126 


• 25 


67,600 


13,500 


.85 


4,000 


800 


.30 


65,500 


10,500 


.90 


2,500 


500 


.35 


42,000 


8,350 


.95 


2,200 
460 




240 


.40 


33,750 


6,760 


.98 




100 


.45 


27,500 


6,500 


.99 


260 


60 


.50 


22; 500 


4,500 




22,500 


R,4,500 



pro- 
for 
and 
corn- 
been 
the 



N©.13 




3 ^SwffilB 



N8.t5 22.5 V. 



OHMS 

'4 20.000 
OhmS 



BATTecy, 



X 

-A- 



VAVA- 



OAWVVW- 



,6- 



-E2 — 

-AVAAAA- 



Rl • 1,000 
OHMS 
R2* 5,000 

Ohms 
R3« 10.000 

OHmS 

«4. 20.000 



OHMS 



Fie. 1. Ohmmetcr circuits. 
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This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re» 
cordings. Microphones, Recorders, Amplifier!, 
Commercial Machines, Servicing, etc, 

By GEORGE J. SALIBA 

If there U one milijiji-t that is fascinating 
to ewTy null., man, it Is that of Hume 
Recording. Of course, this volume is not 
till on "Homo'* record hi jr, l.ut thy inf< rmiti n 
contained tl^reiii is linj - n :int t. . < . aniw-roi.il 
r.olio nn'ii, stn-li w . t-rrdtors, I'hjrftieors and 
others hit «>rested ir, this phase of radio. 

Hit art nf n i urdtiMi ittrl reproducing 
hniail- ast sell ot i ..ti> is I -• i-i.iulufr mon- nil. 
portant even- <la\ t rjili. inn. i-arperlr 
iiii tit.rs :st .1 xVr\ li , m,.|, K«| iiii-iifriv: 1 i . 
hulk, an Mortality,, cIiumIm*., restaurants and 
homes with public j.1.It«*>» intl ini|ilifiers 
hrinirs many extra dullars :|i ,1 jrft.n ai, 
excel lent income 

1 1) this ]>ook are fniiiul such topics as- 
Hn.rt llistm »f tl.i- \rt : Mi i .pi, men! 
Record i hit Amplifiers; (uttiiivr Hi-mV lyp<a 
of Hcconlx; Commercial Machines; Aililing 
Recorder, to Receivers; Studi, Layouts; 
M«-<lum al r liters fur Turnt il les. 

BIG 
DISCOUNT 
OFFERED 

In order to make it possible for e\enone to buy 
thc^e books, tl- fift (VI) rvnt< tirin has been 
i.ia<li- uniform for all vol \«, u mn Imy the«e 

li<«>k« scnarntHy. hut you khouij take advantage 
of uur snoctat offer 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Simply fill In the rounon iielnw. ami mall It to 
us together with your remittance. Checks, itampi 
or money orders accented. 

All Books Uniform 

The books In the new RaIMO- 
t* It A FT LI lilt A U\ are all 
strictly up-to-date, and 
written by men uho 
know their subjects 
The volume* are ill 
uniform size, u x 0 
inches, and contain on 
an a»erage of 50 to 120 
lllusiratlons. Kaeh i,.«,k 
Is printed on fine bunk 
paper, and no eipen«; 
l.a» been snared t.. i. ,ke 
i: an outstanding value 
for Its editorial contents 
as well as from the 
mechanical stand- 
point. 



OPERATING NOTES 

l Continual from page -84) 

quite n sithstantiul plot it hy revamping them 
in accordance with the circuit tit H, iti Fijr. ."». 
The procedure is simple : The "aulcntui clari- 
tler" is (lulie away with, and u "tunc «■< nit fol" 
is stil ist it u ted in its place. The volume control, 
it, which fortunately has a value of ln.ooo 
ohms, is shunted across the antenna ami 
^rouiul, ntul the center arm connected to the 
eoiif ml rid of the lirst tube, thus making ttial 
tithe an untuned input unit. This system 
greatly Increases the volume ami eliminates 
one tuning control. We have remodeled i|iiitc 
a iiuiuImu' of these sets in ttiis manner and 
the owners have hecn more tlian satisfied with 
the results. 



VELOCITY MICROPHONE 

{t'ontinnctl from imt/i' -U'M 
Convenience 

The Velocity Microphone does not require 
a Uuilt in or closely linked atnplilier. Its out- 
put may lie fed to an amplifier located several 
hundred feet away in the control room, More- 
over, mixing of the outputs of several of these 
micro jdi olios is entirely practical. Such a low- 
level switching arrangement reduces the num- 
hcr of amplifiers required with consequent econ- 
omics in speech input cost. 

Since it requires no ticld or polarizing sup- 
ply, the connections from microphone to con* 
trol room aii« extremely simple only a two- 
wire mlile hring required. The unit llsell" is 
relatively liL'lit. It may he quickly and easily 
removed from the si ami and carried to another 
position. *.\s the unit has mounted on it a 
receptacle into which the cahle plug tits, it is 
unnecessary to drag the cahle around with the 
unit. 



LOOP ADAPTER 

if'ontiniHtl front /ittfte "u'2i 
Four .\eroVox 1. mf. hypass condensers, type 

l»t;i, i'4, <W »■«;. C7 ; 
Two Keiiyon :;iih henry audio cliokefl. type IW- 

:st mmi- -t il.::, rn.4 ; 

One ('cntiahih .'on-olim potent ionieter, I* ; 
Mile KeuxoU power t ratisloriiier. tvpe H-4:;il — 
IT. — T : 

tine Wesioti galvanometer, zero center, type HO- 

«-:»n millitimpcrcs : 
tine Ulan set of special aluminum shields; 
KiVe holding posts; 
Necessary wire, screws, etc, 

Tlie parts for the hum Alter, if needed, con- 
sist of tlie following : 

(Hie Keiiyon 'Mm henry audio choke — type 150- 

:iooo ; 

One Aerovox .(KMUiri-mf. fixed condenser. 



SET ANALYZER 

(funtiitttrd front iniffc .'Jn£ i 
characteristics of these tuPes, as iit<licate<I on 
a tahle of tuhe characteristics, ami comparing 
these figures with the values indicated on the 
meters In the set analyzer: this will he true 
whet Iter these figures arc ohtained directly, or 
through the use of special adapters designed 
to accommodate to the analyzer the particular 
connect ions of the tuhe under t< l st. Tvrhnunl 
Htl ft or.) 

Now that we have covered the connection 
of meters to f inula mental circuits. — just as the 
modern set analyzer connects them — the author 
will proceed to describe, in a forthcoming issue 
of IlMHO-t'liAKT. the quickest and most effi- 
cient manner of operating this up-to-date test 
Inst rn men t. 



ANALYZER ADAPTER 

K*untinuvil front mtyc JJ04) 
One five-prong tuhe hase ; 
One six-prong tuhe hase; 
Three screen-grid caps; 
One |>ox t about 7x0x1 inch : 
One panel, about 7 x (J inches; 
One International Air plug extension No. P5, 

seven connections ; 
Seven pair Yaxley insulated tip jacks. Nos. 1 

to 14 : 

Six toggle switches. I>. K. F, O, II, I; 
One fnur-prong tuhe socket. A; 
One five-prom: tuhe socket, It; 
one six-prong tube socket, C. 



say: 



C 



If you service men haven't got 
around to handling Amplifiers 
and making Amplifier installa- 
tions, you are passing up easy 
money! Take, for instance, your 
50-year-old friend, the SAM- 
SON ELECTRIC COMPANY, 
and its PAM-110, the marvel of 
all Class B Amplifiers. Here is 
the lowest priced unit judged by 
the amount of power (26 watts) 
per dollar cost. 

Yes, sir, SAMSON has given 
you a fast one in the PAM- 
110 — for 110 volt current, 50-60 
cycles, with variable output im- 
pedance for voice coil, to line 
or to magnetic speakers and de- 
signed for operation with the 
SAMSON MIK-110 ... a 
combined input mixer, inpu: 
coupling device, and tone 
modifier. 

Here's a chance to add to your 
line profit-making items which 
are gaining widespread attention. 

SPEC ML OFFER: Our Bulletin RCl covers the 
theoretical and practical uses of Class B Amplified, 
tion and the complete story «/ the PAM-110 and 
the MIK-110. Send stamps, totaling 15c to coyer 
the cost, and address: 

R. W. COTTON 
Samson Electric Co., Canton, Mass. 
Member RM.A. Mfrs. Since 1882 



The New 

SHALLCROSS 

General Purpose Meter 
No. 610 




prml<lcs facilities for a wide range of elmrirat mcas- 
orciiu-tits not usually possible In one Instrument. 
Kmployinjc a No. 810 Shallcross Kesistor Kit and 
tlie Weston Model 301 I'nheraal .Meter, this com- 
bination meter measures 

4 D-C, Voltage Ranges 

4 D.C. Current Ranges 

4 A.C. Voltage Ranges 

4 A.C. Current Ranges 

Resistance Measurements 
of I ohm to 3 megohms 

inductance measurements, 
I to 10.000 henry s 

Capacity measurements. 
001 to 10 mfd. 

Output Meter 

Send 6c in stamps fur t toilet In 152-P which contains 
a diagram of this circuit and itiformatiun on Its 
construction. 




ELECTRICAL SPECIALTIES 

•^^jjjj^oa *»a«i\£«* Ave nu 

^^tollinqdal^.Pa. 
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HEADQUARTERS 
FOR MATERIALS 
AND PARTS 
FOR BUILDING 

Electrical and Radio 

TREASURE 
LOCATORS 

Radio. Audio. Ground Potential measure* 
ments, Hughes Induction Balances and 
other types; Oscillators and amplifying 
systems included. 

We supply all materials needed (or building 
and operaiing any of the recognized treasure 
finders. 

The following standard circuits are described 
in our bulletin; 

Mail Coupon TODAY! 




No. 1. 
No. 2. 
No. 3. 
No. 4. 
No. 5. 



GRENPARK company 



Dei>t HC-11 



No. 6. 

No. 7. 

No. 8. 

No. 9. 



j 245 Greenwich St.. New York. N. Y. 

Kudosed find 10c for which kindly sen J me 
I jiamwhlet on Treasure Tinders. 



Name 



I 

City and State | 



Ground Potential, Leap-Frog Method- 
Hughes Induction Balance Type A 
Hughes Induction Balance Type B 
Sensitive Hughes Induction Balance 
Simple Super-Sensitive Hughes Balance 
Circuit 

Radio Frequency Oscillator Circuit 
Audio Oscillator Circuit 
Single Search Coil Hughes Induction 

Balance with Audio Amplifiers 
Combination Radio Transmitter and Re- 
ceiver circuit. 
Also accessories such as High Frequency Buzzers. 
Audio Oscillators, Differential Current Transform- 
ers, Tno Stage Audio Amplifiers, etc. 

With all this apparatus you can locate buried treasures, 
metal war relics, mineral deposits, subterranean water 
veins, buried gas and water pipes, and lost objects, 
tools and treasures sunken in water, etc. 

Write for pamphlet giving history and theory on this 
interesting subject. All above circuits are described 
and explained. List of parts and prices included. 
(Price of pamphlet 10c.) 



I 

\ 
I 
( 
) 
\ 

\ 
( 
) 

) 

# 



HE HE IT MS! 



50c THE C0PY 



HOW TO BECOME A> 

AMATEUR RADIO OPERATOR 

We commissioned Lieut. Myron I 1 . Kddy, V. S. Navy. Retired, to write a hook on this 
subject that would answer RVKHY possible quciiiim in such a way as has never l>ecn done 
before. We chose Lieut. FMdy because his lonir years of experience in the uuialeur lie Id have 
made him pn*>e mine ill in this line. For many year* be was instructor of radio telegraphy lit 
the U.C.A. Institutes, and in this capacity he obtained a vast knowledge and insight on the 
subject, lie is a member of the I.R.K. (Institute of Radio Engineers), also the Veteran Wireless 
Operator** Association. If you intend to become a licensed code operator, if you wish to tuke up 
phone work eventually, if "you winli to prepare yourself for this I in porta tit subject — this is the 
book you must get. This book covers literally everything from "soup fti nuts"' oti the subject, 
in such a clear and lucid manner that it will be of great value to every student. 

Partial List of Contents 

CHAPTER 1, Ways and means of leani- 
in;r the code. A system of sending and 
receiving with necessary drill words is sup- 
plied so Ihiit you may go right to work on 
approved methods. 

CHAPTER 2. Concise, authoritative deftn- 
titiiis of radio terms, units ami laws, brief 
descriptions of commonly used pieces of radio 
equipment. This chapter gives the working 
terminology of the radio operator. All graphic 
symbols used to indicate the various pnrts 
of radio cirtniis are shown so that they may 
Ik? readily recognized when studied in the 
following "chapters. 

CHAPTER 3. General radio theory par- 
ticularly as it applies to the Itegiiincr. The 
eh^clron theory is briefly given, then waves — 
their creation, propogat ion and reception. 
Kundnmental laws of electric circuits, par- 
ticularly those used in radio, are explained 
next and typical basic circuits are analyzed. 

CHAPTER 4. Descriptions of modem re- 
ceivers that uve being used with success by 
amateurs. Yoit are told bow to build ami 
operate these sets, and how they work. 

CHAPTER 5. Amateur transmitters. Dia- 
grams with speciflcat ions are fund shed so 
?t»n*t met ion i* made easy. 

CHAPTER 6. Power equipment that nmy 
be used with transmitters and receivers, rec- 
tifiers, filters, batteries, etc. 

CHAPTER 7. Regulations that apply to 
amateur operators. 

CHAPTER S. Appendix, which contains 
the internal ional "Q"' signals, conversion 
tables for reference purposes, etc. 




SHORT WAVE CRAFT. 
98- RC Park Place. New York City. 

Gentlemen : 

I enclose herewith 50c for whlrh pleas* send 
me prcnaM. a copy of your new book. "Jlmv to 
I Jerome a Ksdto Amateur and Serure a V. S. 
Government Idrewse.'" the l>ook to l»e sent to 
me Immediately upon publication. (Sen<l Money 
Order. Cheek, Ca*h or ne* 1" S Stamps. Keg' 
Uler letter If It contain* currency or stamps.) 

Namo 

Address 

City &tato 



SERVICING MODERN 
SUPERHETERODYNES 

Wi; arc in receipt of the following additional 
data concerning the article entitled "Serv- 
Icing Modern Supers," which appeared in the 
.May I1W2 issue of K.\ino-< it.wr. pat:e «>70. In 
interpreting the data appended below, refer nil 
ft g ure references to the article referred U» above. 

Adjusting the Zenith Model 103, 
14-Tube "Hyperheterodyne" 

lti spite of the fact that this receiver pos- 
sesses u pin nil if y of tuned circuits, its adjust- 
nienf presents no diflutilties to t lie Service 
Man equipped with a good service nscillat u\ 
The rimiif of another superheterodyne of par- 
ticular interest to the Service Man is that 
of the Zenith model jo:: receiver: reference 
should be made to this diagram, which was 
published in the March. «1>*2 issue of It.vDtO- 
i'UAKTt l*»ue 01. 

In realigning this receiver, it is possible 
to use the oscillator without an output: meter, 
since the tuning meter on the set is connected 
to show variations during all adjustments of 
U.K. and I.F. circuits: the greatest swing to 
the right representing maximum output. How- 
ever, if t lie output meter is available with 
the oscillator, this should be used, since it is 
more accurate. 

The six hi ned I.F. circuits are adjusted n> 
follows: Remove the Hip from the control- 
grid of the first-detector: and then connect 
the sorvice oscillator to the control grid cap 
of the lirsl -detect or (through a .IMIfttSft-mf. Con- 
denser), and to the chassis. The sot oscil- 
lator tube is to be removed for this test. The 
tirst-detector pin to screw, which will ro<|uh* 
adjust merit, is the one furthest to the left 
when viewing the chassis from underneath 
C willi the control shafts at the topi : this is 
the adjuster of condenser C5. 

The 1 1; V| >er heterodyne is easily adjusted for 
ordinary 10 ke. selectivity in the I.F ciieuit : 
or for kc. band-pass, if exceptional selectivity 
is desired to reduce or eliminate whistles due 
to two stations heterodyning. 

The first inductance i primary of 1.5) is tuned 
for maximum deflection of the output meter 
at ke. : the secondary is also tuned to 

ITo ke. 

Next, the primary of Lfl is tuned to 170 kc. 
when 10 kc. m hand-im** in dcairctl. or to 
172."» kc. if f» h'c. bund-iHiHx is ten n ted. The 
secondary is next tuned to ISO kc. fm m 10 kc. 
tntttft-fHt**j or t«» 177.." kc. // •*» kc. is desired. 

The balancing of L7 is exactly the same for 
both primary and secondary as IA%. 

This procedure complete* the I.F. adjust- 
ment's for 10 kc. or 5 kc. hand-pass, as desired. 
The I.F. amplifier may Ik? balanced at 7 Vs kc. 
in cases where the decrement* or resistance-; 
of the tuned circuits are such that they are 
naturally broad. The service oscillator connec- 
tions are removed from tube V:j and normal 
connections are restored. 

Next, the sets 11. F. and oscillalor tuned 
circuits are adjusted. The service oscillator 
is connected across aerial and ground of the 
receiver, ami is to be ad justed to .".10 kc. The 
high-frequency trimmer condensers for the in- 
put hand -selector, the H.F. secondary, and the 
first -del cctor secondary, are now tuned for 
maximum deflection on the output meter. The 
set oscillator higli-f rcqiicncy trimmer is next 
adjusted for maximum indication. It may b- 
necessary to change the adjustment of the 
other trimmers in order that the signal from 
the service oscillator may be observed (or 
heard in headphones). 

To effect the concliMliiiK adjustment of the 
oscillator section, it is necessary that the lowr- 
frequcucy padding condenser * m 8 be adjusted 
for the greatest swing of the meter whilo 
rocking the dial back and forth "across the 
signal. - ' The service oscillator is still tuned 
to 5ri0. the same as when the high-frequency 
trimmers are being resonated at the low-fre- 
quency end of the tuning scale. 

These stops are followed not only wilh the 
Zenith model 10:*, but also with any other 
superheterodyne of the same general design. 

In adjusting superheterodynes having a spe- 
cial oscillator-condenser designed to track 17"» 
kc. above the antenna sitrnal irifhout the use 
(Cotit inuvtl on \>h*jc :'»14) 
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ctfeto International All Wave 
II Tube Super- Hctrodyne Tkfyxt 



15 to 550 METERS 



$29.75 



The greatest radio value ever offered. Explore the world with the 
Aero International. At last! World Wide Loud Speaker Reception at 
a Sane Price, One-dial control. No plug-in coils. Designed so any 
novice can get maximum results on both short and broadcast bands. 
This is not a converter and broadcast chassis. It is one receiver covering 
all wave lengths. 2 Sets in 1. Besides your regular broadcast band, 
also receives Foreign Programs, Amateurs, Police, Ships at Sea and 
Aeroplanes. Employs the latest type Super-Phonic Tubes. Completely 
assembled with 2 matched full Dynamic Speakers (less tubes). .$29.75 





AERO i TUBE 

The lowest priced qual- 
ity Midget Receiver on 
the market today. 
PRICE S10.9.> 
(Less tubes) 
fc Complete set of the New 
Super-Phonic Tubes $2.95 
This wonderful distance getter is equal 
in performance to last season's 5 Tube 
Pentode Sets. 

AERO 

PENTODE AUTO RADIO 
SUPER-HETERODYNE 



i\ TUBE SET 

New 1933 Mod- 
el, Automatic 
Volume Con- 
trol. Employs 
the latest Super-Phonic tubes. At last! 
The perfect Auto Kadio. Take your 
favorite stations with you while you 
travel along. 

Price of set with Matched Dynamic 
Speaker and Remote Control (less 
tubes) $19.75 

Price Complete with all accessories, 
ready to install $31.90 

AERO PENTODE POWER 
AMPLIFIER 

PRICE S9.8.> 
Sf !#» feS.* cJ 1 ^ E m p loy ing the New 
HflBHfSHflflH Super-Phonic tubes. 

H Designed to supply 
the need for a rea- 
sonable priced amplifier for sound trucks 
and public address systems. 




AERO 6 TUBE 

Super - Heterodyne 
Automatic 
Volume Control 

Price of Set 118.50 

(Less tubes) 

Complete set of Tubes $1.50 

Split Hair Selectivity, Phono Jack, Guar- 
anteed Coast-to-Coast Reception. Seven 
Tuned Circuits. Composite First Detec- 
tor and Oscillator followed by 2 stages 
of 175 D.C. Intermediate. 





AERO 
World - Wide 
1-Tube Short 
Wave Set 

For Headphone 
Operation 

PRICE 85.93 

Listen in DIRECT to London, Paris, 
Berlin, Buenos Aires and other broad- 
casting stations throughout the world 
via short waves. Your ordinary receiver 
cannot tune in these low wave stations. 
WORLD-WIDE RECEIVER gets 14 to 
550 meters. AERO 2 Tube Short Wave 
Set $8.75. The same as above set but has 
1 stage of Audio Frequency added to it. 



AERO BATTERY 
SUPER-HETERODYNE 

6 TUBE SET 

Employing Latest Air Cell Tubes. 
Price in Midget Cabinet with Electro 
Magnetic Speaker $14,50 



Send for Catalog of Sets and Parts 



AERO 5 TUBE 

Employs the latest type 
Super - Phonic Tubes. 
Guaranteed Coast-to- 
Coast Reception. Split 
Hair Selectivity Pho- 
nograph Pick-up con- 
nection. Single illumin- 
ated Full Vision Trav- 
eling Spot Light Dial. 
Mellow Toned Full Dynamic Speaker. 




Price $11.90 

Tubes $3.75 




AERO 

SHOUT WAVE 

SUPER- 
HETERODYNE 
CONVERTER 



Convert your A.C. Radio Set into a 
Short Wave Super-Heterodyne. 15 to 
550 Meters. 

PRICE S12.50 



AERO 13 ELIMINATOR 

180-volt Bone dry. Supplies B current 

for sets using up to 9 tubes. 

PRICK including 2K0 tube $6.75 



AERO 

A. B.C. AC POWER PACKS 

For Sets Using V p to 12 Tubes 

Type No. 10 — Supplies filament and B 
power to six 227 or six 224 tubes. Also 
six 235 tubes and two 247 or 245 tubes. 

PRICE 89.73 

Type No. 12— For sets using up to 9 
tubes, using 226, 227, 271 and 280 tubes. 
PRICE S8.75 



CHAS. HOODWIN CO. 



4240 LINCOLN AVE. 



Dept. Y-13 



CHICAGO, ILLINOIS 
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3 New 50c Books SERVICING SUPERS 



No, 1, 

FORMULAS AND RECIPES 

For the Practical Man 

By S. GERNSBACK 

Ail extremely helpful I .ok 
shimtng jxju "li iw ti sd\i 
itiuiH!\ l.\ making fi. xour 
owti "hi-in'i-, ut i frultiii «f 
the regular cost, tin- huttilnl 
and iMii> preparations which 
you now huv for use at home 
or business. 



PARTIAL CONTENTS : 
1. Adheslves: Glues, I'ements. 2. Cleansing: Slain He- 
nun era, 11 leaches. 3. .Metal Craft: Color! nK. ilx> til sins. 
riatiiiR. Polishes, 4. Paints: Colors. Stains. Varnishes. 
5. Class- WorklitK: Cutting. Jirillin*. Horlng. KtehlitR. Kn- 
aTailng. 6. Wood -Craft : Flreprooflni;, Aehl-|inx>flng. 
Waterproofing. Furniture Pollsheg. 7. Inks: Sympainetlc. 
tmtslhle. Heetograph. K. Photography : Developers. Kmul- 
•Ions. Fixers. 9. Antidotes for Poisons. Remedies for 
Jturus and Sealds. Di-dnfertants. 10. Preparation, 
Manipulation. Handling, Mixing. Tables of Weights and 
Measures. Useful Tables. 





No. 3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
By C. SHAINMARK 



This manual lias boon 
especially prepared for the 
man who wishes to aequirr 
a working knowledge of 
the elementary principles of 
mathematics. * A complete 
treat nient nf the subject is 
given by the author. Mr. C. 
Shainmark, with special attend 
t ion to the use of mathe- 
matics in Radio and other 
technical work for those who 
employ ita formulas daily. 



PARTIAL CONTENTS: 
I — Arithmetic: Addition. Multiplication, Subtraction. Di- 
vision. How to Cse Decimals; II- Fractions. Percentages. 
Ratio and Proportions ; III — Powers and Roots; IV — Tho 
Metric System; V — How to Measure Surfaces and Volumes; 
VI — Mathematics for the Manual and Technical Crafts- 
man: VII- -Special Mathematics for the Itadlo Technician; 
VIII— Commercial Calculations. Short-cut Arithmetic. In- 
terest Calculation. Discounts; IX — Weights and Measures; 
X— Useful Tables. 



All our hooks are of uniform size, 6x0 inches, and 
contain «4 pages. The books are printed on strong 
paper with stiff colored covers. 




No. 2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained — Its Origin, Nature 
and Functions 

By LOUIS MARTIN 



Prepared with special con- 
sideration given to youngr 

mi'iuher* in the radio pro- 
fession, and those who have 
gained their experience in a 
haphazard fashion. This radio 
primer is a handy fundamental 
aid for "checking tip" and 
systematizing your knowledge 
of radio. Ueiranlless of how 
much you know about the 
subject, you should read this 
book. 



PARTIAL CONTENTS: 
Chapter I— Fundamentals of Itailio: Electricity. Resistance, 
naileries, The Magnetic Circuit, The .Magnillr Flidd. In- 
dm tame. Condensers. AC. Circuits, Propagation of Radio 
Wince, Chapter II— The Simple Kadlo Set. Single. Two, 
ami Three-Circuit Tuners, The Mattery Set. Vacuum Tubes, 
Electric Seta. Loud Speakers ; chapter 111— Diagrams. How 
to Head Them; Chapter IV — Amateurs and Broadcast Sta- 
tions. Talking Pictures. TelcvUloii. 



r "ESS GUILD INC., 16 Murray St. New York City. RC-11 

Enclosed find $ for which mail me postpaid 

the following books: 

No. 1 □ No. 2 □ No. 3 □ 

50c each, Postpaid. 



Name 

Address 

City and State., 



[Continual frum page SI -) 
of n padding condenser ih. It.h'. section 1* 
tuned ti> niu\tmum dollo< turn nftcr the con- 
d -user ha* linen adjust. -d t<. tin* nunilu-r of dial 
(l( v TH s for tin- patiii tilar ;t m ■ unit signal, wltl-h 
in this ease is gcnoruti-d by tlu- oscillator. 
After the H.l'. se<ti..tts hav- 1 l.pen Adjusted 
it la 11 uki ptily necessary to adjust tlie trim 
tiling condenser of the oscillator to maximum 
suing on the out put meter, 



MEASURING SMALL RESISTORS 

Mi. S. II. Km us, in the robrimty issue of 
this magazine deseiilo-l a "IlrHistam tabu 
lalor." Additional information is given below, 

An additional panel layout is shown in the 
sketch below. 

To measure resistors that arc less than H>n<i 
ohms, the switch is opened, cutting the i!."00 
ohms Into tho measured circuit. With tin* 
unknown resistance connected to terminals 'A 
an<l 4. set the voltage at lo volts. Assuming 
that the current indicated by the inilliatunieter 
is :5.7 iua.. it will be found t tin t this corresponds 
to i»7no ohms. Now deducing Hie H."iOti ohms, 
the actual resistance is IMUl ohms. 

fin a <MU mu. scale, tenths are easily and 
fairly accurately ascertained, especially when 
the divisions represent onc-lutlf inn. After 
the device has been used onee or twice, the 
time consumed in measuring a resistance is 
almost "nil." Where a tap or several taps 
are to he placed upon a wire-wound resist- 
ance strip. Ibis device is particularly useful. 
It is always good practice when doing this to 
cheek the over-all resistance after each tap 
has Im'oii measured. 

To enable the experimenter to check plate- 
coiipling resistors, the curve has been extended 
to the IM.htUI-ohni value, This portion of the 
curve is tint ted. Trout Hl.tMMl ohms up. each 
horizontal division or lino indicates ft Hi ohms. 
Also, it must he used with a voltage of ion 
to give a reading on the milliamiueter so that 
net un lly the HMHNr line means that the resist- 
ance is 1«MI,(MMI ohms. These are the reasons 
for dotting this line. Plato resistance up to 
,~'u,n<iu ohms can he checked within the allow- 
able limits of accuracy. 

A Mounting Panel 

The experimenter may find this device so 
useful that he will want to have it intact 
and available for use at a moment's notice. 
A suggested panel layout is given in Fig. 4. 
The parts to be mounted underneath are out- 
lined by dotted Hues. 

This panel can he made of %-ln. bakelite 
or plywood ami a shallow box made of the 
same material will protect the parts from in- 
jury or short circuit. The I wo binding posts. 
1 and 1*. are terminals for the lit I- volt in- 
put and the terminals and 4 are used for 
connecting the unknown resistance. For con- 
venience. tln»se two can be replaced with short 
leads Icrininating in a snap clip. This is more 
convenient in making contact with the ends of 
resistors. Also, at times it may he convenient 
1o measure some resistor in its place in the 
set. Those leads will make it possible to do 
this. 



I F' //TON 




I | Z 5,000 OHMS 



5V2- 



CLASSIFIED ADVERTISEMENTS 



CHEMISTRY 



ltECOME A TRAINED CHEMIST. Thousands 
of opportunities — fascinating career. Learn at 
home. Complete experimental laboratory outlit 
given. Write for big free book. Chemical Insti- 
tute, 19 Park Place, Dept. RC, New York. 

INVENTORS 



PATENT VOI R INVENTION: Send for FRl.F. 
1-ooW. "Ihiw t..i Uhtpin a P.itent," ami ''Record 
of Invention" 1.1 ink. Ask us about how to 
protect your ideas. Deferred payment. Victor 
J. Evans & Co., 6201. Victor Bhlg., Washington, 
I). C. 



MISCELLANEOUS 



WESTlXCMOrSK oil tank static condensers. 
Maximum operating voltage 2300. 60 cycle. $4.7S 
-aclt. Maynard Miller, 938 North I Ionian Avenue, 
Chicago, Illinois, 

RADIO 



Hl'ARANTEEl) MICROPHONE REPAIRS— Any 
make or model— 24 hour service. Stretched dia- 
phragm double button repairs, $7.5(1. i Ithcrs, 
$J,U0, Single button repairs, $1.50. Write for 
1933 Catalog with diagrams. I'niversal Micro- 
phone Co., Ltd., Inglewood, Calif. 

TRANSFORMERS REWOCND. varnished, baked, 
guaranteed, reasonable com. SPEAKER REPAIR- 
IN(I, magnetic $2.0n-$2.5O; dynamic, voice coils, 
fields, etc., reasonable charges. Clark Hro*. Radio 
Co.. Albia, Iowa. 



RADIO Service Men Attention — Power transform- 
ers, rewound or rebuilt, to your requirements. 
Meyke Radio Service. 2624 Margaretta. Maple- 
wood. Mo. 

WANTED— Cheap, slightly icod Hickok analyzer. 
Write. <i. Slutey, Talmage. Kansas. 



S. GERNSBACK'S 

RADIO 
ENCYCLOPEDIA 

2nd EDITION 

This New Second Edition gives you an 
explanation of every word used in radio 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red MoroccodKeratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




j S. GERNSBACK CORPORATION, 

| 98 Park Place. New York, N Y. J 

I Send me one copy of the new Second Edition I 

' S. < If ni shark'* Uudio Knvy< lope<l I a. I enclose here- j 

| with $3.9*. rherk or money order preferred. ' 

• ( Foreign and Canada, add 35c extra for postage.) I 

| Money refunded In full If not satisfactory. | 

j Name | 

| Address | 

I City State | 

| RC- 11-32 j 



314 



RADIO-CRAFT 

www.americanradiohistorv.com 



for 



NOVEMBER, 1932 



Powertone Push-Pull Direct Coupled Amplifiers 



For use with any receiver (detector plate lead clips to input post on this amplifier) 
can be used as a phonograph amplifier or with any suitable microphone arrangement. 
Will operate one or more dynamic speakers. External field current is required to oper- 
ate. Volume is exceptionally great, no distortion at all. Three-position toggle switch 
enables proper line voltage adjustments. Compact and durably constructed. For opera- 
tion on 110-120 volts A.C., 50-60 cycles. Shipping weight, 30 lbs. Regular list price, 
?100.oo. 

P.P. Model 245 uses 1—224, 2— 245 s and 1—280. 

No. RC251 — Our Price $16.95 (less tubes) 
P.P. Model 247 uses 1—224, 2— 247's and 1— 280. 

No. RC 252— Our Price $17.95 (less tubes) 




OXFORD DYNAMIC SPEAKER 
CHASSIS 




Oxford SiM'stki-i-s are const met it I to irhv reproduc- 
tion as noil i' perfect ;is |io>«dTdi — liny luue long Imm*ii 
known to give radios finest tone qualities. The 
most ;id\;mnd principles of spctikcr <le>i(Tn for 
dynamics have horn inciUiMimtetl in Oxford Si»akors. 
Those that h.-nr n-coirtiit ion snv: tin' three-point 
suspension balance; pemumcntistcd controlled dia- 
phiiiirm; nioi.stuiv-|'rr>oi coil mountings; am] inertia 
count cra<-tcd conM met ion. 

A.t'. Models — 14'' Aitrlitorium Speaker. 

tiniiur ivctifior No. RC 177 — $10.00 

12" Concert Dynamic, Using 280 rectifier, 

No. RC 178— 
l»" Midget bvnamic, using tsn ivrtitlcr. 

No. RC 179 — 
1>.C\ Models — 14" Speaker. ."«non ohm 

field No. RC 180 — 
11" Speaker, 2."i0n ohm 

fie ld No. RC 181 — 
0" Speaker. 2.VH1 

field No. RC 181 — 2.45 
All 0" Midgofs are Riip|diiMi with hum balancer. 



8.50 
7.50 
8.95 
4.95 



BALDWIN DYNAMIC CHASSIS 




The Int njduct ion of the UAI.bWlN name tu- 
be further di>cusscd. 

From the lteginrring of Radio, Baldwin has Invn 
a pioneer in radio reproducing equipment. We 
need no further praise in recommending a Baldwin 
Speaker for any purpose in regard to radio. 
A.C. using 280 Tube Rect.. 

No. RC410 — Our Price $6.95 
D.C. 2."»00 Ohm — 110 Volts, 

No. RC411 — Our Price $4.95 
I).r, 2a00 Ohm — 110 Volts Field, Less Stand, 

No. RC 412— Our Price $4.00 
D.C. 2. r ino ohm — 110 Volts Field. I,ess Output 

Trans... No. RC 413 — Our Price $3.25 



POWERTONE DIRECT COUPLED 
AMPLIFIERS 




All the latest features in amplifier design have 
hern incorporated in tlifc direct coupled amplilier. 
Input terminals for permitting phonograph attach- 
ment, and in addition, hy attaching the proper 
microphone transformer, also dry cell hatteries. a 
microphone may lie used f*»r public address work. 
Any type of receiver can be connected to the input 
terminals without f<iir of loss of energy. These 
amp I i tiers are tor use with dynamic speakers. 

Amplifiers supply field current of 2f>lt0 ohms to 
dynamic speakers. Resistors are furnished when 
D.C. speakers are ummI. Amplifiers operate oil 11" 
vtiltg. A.C, GO cveles. 

Model HC 24r.*URCs 1 — 224, 1 — 245 and 1 — 2*0 
Output is rated at 'A watts. 

No. RC 245 — Our Price $10.95 (less tubes) 

Kxartly the >ame amplifier. l>ut employs a power 
pentode in place of the 24.'> tube. Output is 
rated at 2.fi watts. 

No. RC246 — Our Price $12.95 (less tnbe<) 

M.vdH Ut'2:»0 ikcs 1 — 224. 1 — 2:»n and T — 2^1. 
Con sumption is 8S watts; maximum undistorted out- 
put, n watts. (Sain rated at mo cycle*, ."•adh; 
pain at MiOn cycles, 52.5 dh; pain At lt>.iiim cyc-les. 
Al.fi. Input direct to 22 4 control trrid; output 
direct from 2a» plate. 

No. RC 250— Our Price $15.25 (less tubes) 




R.C.A. VICTOR HAND 
MICROPHONE 

This microphone is furnished 
with the latent model Kadiola 
£0 Home recording Super- 
Heterodyne Ilee*'i\er and Am- 
plifier. Do not confute this 
microphone with the "toy" type 
its it can be used for many pro- 
fessional and Commercial list's. 
It is a silicic button "mike" 
with a pun metal finish. Its 
total length is o 1 ^." and has 
is standard equipment a four 
foot cord. 

No. RC417 — Our Price $2.75 




Franklin Transmit* 
ting Keys and Buzzers 

Practice Set 

For those «lm want to prac- 
tice rode, sending and receiving, 
this >m;i1l practice >et Is recom- 
mended. A small dry roll !• 
required to operate buzzer, 
otherwise tt Is romnlete. 

No. RC 300— Key only. 95c 
No. RC 301 — Bu2«r only, 69c 



JENSEN DYNAMIC SPEAKER 
CHASSIS 




The tone and quality of the<c reproducers are unsur- 
pasM-d. Will reproduce faithfully under the mo«t try Inn 
conditions. These speaker output* are available for all 
new tjpo tuhos as well as the old. 

A.C. Types. 1>«7 .lr. Auditorium (as pictured) uses 2ft0 
rw-llf) lug tul»« In conjunction with 3 infd. electrolytic 
(Miderm-r which Insures minimum hum. 
J KXSKX— 

( \,r— i».s i>r>- Rectifier No. R 184— $14.95 

1*.7 ,lr. Audit Tube Hectlllcr. . No. R 185— 9.95 
A.«\ — 1> 15 Concert .lr. Tube ilect..No. R 186— 7.50 

b.Il a-"rti0 Ohm 1M\ Field No. R 187 — 6.95 

l>.7 jr.uo Obm 1>.<\ Field No. R 188 — 7.50 



hi.'— Midget. 2"ini ohm> 



.No. R 189— 4.75 



FARRAND INDUCTOR DYNAMICS 



Farrand 




Farrnnd Inductor dynamic, the finest 
^,c..k«r mailable anywhere for A.C, 
1m\. or Imttery o|>erate<l >eU. 

Will take us much power and repro- 
duce In tone and duality a* ihe thie«t 
dwMinh- speaker will. 

In buying a FA It it A NP IXlUVTMt 
ItYNA.Mlf >««» ;tre making a safe ln- 
\estiuent, lieeiiii'.e thoe speakers will 
match any of the new output tube* as 
well as all the otd type output tubes. 

A mwi-IhI feature- of the FA it It AND 
INM'FTOU DYNAMIC Is that It has a freedoatlni? cone 
which lends to hrhi* forth the speech and music with 
true fidelity. AliMibitely will not blast or rattle. 

Please stiite l>pe of |M»wer or jpowcr lubes when onlerlnK. 
9 inch model No. RC 192— $5.95 

12 Inrh model No. RC 193— 5.95 

T.C.A. • 'OVER-SIZE" INPUT PUSH- 
PULL AUDIO TRANSFORMER 

Enclosed In a fulty 
Shielded, blchly attrac- 
tive .'Udtuluin plated 
steet «aae. Ideal for 
sub -panel .structure 
mount in*;, by \lrtue of 
the prut ru<lliiK Milder 
Iuk terininaN— by em- 
ploying mounting col- 
lars, tbls unit can also 
be Used for "bread- 
board" style installa- 
tion. 

A massive unit — 
measuring 4 A l n Inches x 
I! 6 * inches x 3 indies 
tall. Actually weighs 
- 14 pounds! 

Windings are rendered Impervious to moisture. This 
unii ran also be ii^-d as an excellent conventional all- 
>ta«e A.F, transformer. 

We highly recommeml the u«e of this highly efficient 
trans'ormer in puldle address amplUler* as well as for 
UKNKltAl. KKl'LAl'KMKXT IM"Ul»OSKS' 
No. RC 900— Our Price— $1.35 




All offers are F.O.B. New York F and subject to prior sale. Terms: A deposit of 20% is required 
with every order. Balance may be paid on delivery. Or, deduct 2% if full amount is sent with 

order. Mention catalog number when ordering. 



GRENPARK CO, 



Dept. RC, 245 GREENWICH STREET, 
NEW YORK, N. Y. 
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SEND NO 
MONEY— 

Clip and mail 10 us coupon below. We will send you 
either one or both books through the Express Company 
for your inspection. You have the privilege of keeping 
or returning them. 



If you want to have a complete set of all Radio 
Diagrams, both manuals should be in your file. 



5. Official 
* ..." f.\ RaHio Service 
V Manual 

i . v - '* ; 

* • V Compi*** Directory 

Commerce Wiring pia«r«m* 1 



Volume I, 1931 Edition 




Volume II, 1932 Edition 



Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you the 
most complete set of circuit diagrams ever published for the Radio Industry. Every 
Radio Service Man and Dealer should have them available for immediate use in his 
business. Professional set-builders and amateurs will find them instructive and helpful. 



Briefly outlined below are the "high spots" 
that are to be found in the 1931 Manual — the 
first complete radio service manual ever to be 
published. Over twenty-seven thousand copies 
of this edition were sold to members of the 
radio industry. This assures you of its impor- 
tance to those engaged in radio and how valu- 
able it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured 
since 1927, and many earlier ones of which 
there is any record elsewhere. 
650 pages of radio-servicing material. 
Complete course of instruction for Radio Serv- 
ice Men, dealers, manufacturers, jobbers, set 
builders and amateurs. 

(Here are but a few of the subjects covered in 
the special course of instruction). 

Amplifiers 
Antennae 
Automotive Radio 
Condensers 
Detectors 
Eliminators 
Meters 



Power-Supply Systems 
Radio Phonograph 

Equipment 
Resistors 

Short-Wave Sets 

Speakers 

Tubes 



$4.50 Complete with Supplements 

650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 



CLIP COUPON AND MAIL TODAY! 



GERNSBACK PUBLICATIONS, Inc. U€-l I 

96-98 Park Place, Naw York, H Y. 

Please send nic for FREE Inspection, the booV I hare checked 
below. I understand I may examine them carefully, and should 1 
deride to keep them. V wilt pay the Tull rest. |ilu« the few cents for 
ttrrylng charges. This offer Is pood only In the T.S.A. 
I ] Volume I, 1931 Manual, with Supplement, $4.50. 
[ ] Volume II. 1932 Manual, with Supplement* to bo mailed Free 
every 60 days. $3.00 

[ ] ROTH HOOKS FOR $9.00. 



Name 

Address 



i_ c !L 



Flexible 
Looseleaf 
Binder, 
9x12 inches. 



Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that 
a Service Man or dealer would be lost without it when 
called to service a set. Information about new models 
which have been on the market only a few weeks are 
contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contains a Full Radio Service Guide 
and a Complete Directory of all 1931-1932 Radio Dia- 
grams, also models of older design. Everyone in the 
Radio business should have a copy. Send for yours 
today! 

Partial Contents of Volume II 

A step-by-step analysis in servicing a receiver which 
bodies in its design every possible combination of 
modern radio practice; it is fully illustrated and thor- 
oughly explained. It is the greatest contribution to 
•he radio service field. 

hart showing the operation of all types of vacuum 
tubes, whether new. old or obsolete. An exclusive 
resume of the uses of the Pentode and Variable-Mu 
Tubes and their characteristics. 

Complete discussion of the superheterodyne and its 
inherent peculiarities. Also a special chapter on tools 
used on superheterodyne circuits. Schematic diagrams 
snd circuits complete with color codings. 
Important chapters on commercial aircraft radio equip- 
ment; new data on commercial short-wave receivers and 
"Onverters. 

Servicing and installation of public address systems and 
talking machine equipment. 
Standardized color-codings for resistors. 
Operation of old and new testing equipment; tube volt- 
meters, output meters, oscillators and aligning tools. 
A full section on Midget radios — their design, circuits, 
tnd types. How to service them most economically. 
Hundreds of schematic diagrams of older radio receiv* 
ers which have never been published. 

Blank pages for recording notes, diagrams and sketches; 
these pages are transferable to any part of the bdok. 
Coupon page for free questions and answers. 

$5.00 Complete with Supplements 

OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Looseleaf Binder, 
9 x 12 inches. 



NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME 
NUMBER I OF THE OFFICIAL RADIO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER II. 
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JUST OFF THE PRESS! 



f ^ RADIO'S 
MOST COM- 
PLETE CATALOG 
-1933 EDITION 

The latest, greatest edition of radio's bargain 
book, featuring radios newest developments, 
is here. 1 933 Lafayette receivers, 
Trutest parts, Tubes, Speakers, Kits, 
Accessories, Short Wave Sets and 
Apparatus, Amplifiers, Public Address 
Systems and Replacements Parts. 
Everything brand new ... at the low- 
est wholesale prices in all our history. 

RADIO SERVICE MEN 




need it ... at wholesale prices. Buy 
with confidence and safety from the 
largest institution of its kind in the 
world. 



Wholesale 
Radio Service Co. carries a tremen- 
dous stock of replacement parts for 
all sets. What you need when you 



LAFAYETTE 



Write for a free copy of our new 
1 933 catalog today and bring the 
world's largest radio selection to your 
home. 

Mail Coupon in lower right hand cor- 
ner of this page. 



DUAL 
WAVE 



15-550 METERS 




FOUR DIFFERENT FREQUENCY 
BANDS 

Band No. 1: 194 to 555 meters covering general Broad, 
cast wave. Band No. 2: 72.4 to 216 Meters. 
Band No. 3: 32.3 to 96.2 Meters and Band No. 4: 12 
to 33 Meters. These bands afford coverage of Foreign 
Shortwave Stations, Radio Amateur Broadcasting, Air* 
J, craft and Police Calls. 



CHASSIS 



This chassis designed around 
the NEW TYPE TUBES. A 
Superheterodyne circuit 
which minimizes the difficul- 
ties of short wave reception. 
The Automatic Volume Con- 
trol maintains the volume of 
all stations received at a 
constant level, practically 
eliminating station fading. 

The Tuning Control has two 
speeds, producing both a 
norma! ratio and a high ra- 
tio, which is especially use- 
ful for tuning in short waves. 
See our catalog for full de- 
scription and wholesale price. 



RCA VICTOR 
END TABLE ELECTROLA 




The R.C.A. Victor Electrola incorporates 
an R.C.A. Victor electric pickup, G.E. 
motor and automatic stoo. See our 
catalog for full descrip- 
tion. $1950 
YOUR COST * 1 X 



TRUTEST 
POWER TRANSFORMER 



Designed to oper- 
ate three or four 
2.5 volt Heater 
tubes, one 2.5 
volt power tube 
and one 280 or 
282 rectifier. Has 
700 volt C.T. 70 
M.A. plate volt- 
age. Size 3'/s x 
inches. Primary: 
voltts. 50-60 cycles. Mounting 
2'/ 2 " x 3>/ 8 w . Specify whether 280 
or 282 Rectifier is desired. 

YOUR COST 




imensions 



$138 



TRUTEST DRY ELECTORLYTIC 
CONDENSER 

Trutest dry electrolytic con- 
denser in aluminum can. Insu- 
lated single hole 
mounting. Capacity 
8 mfd. " CJk 
YOUR COST ..... .. 




Wholesale Radio Service Co., 
1 00 Sixth Ave., New York City 

Please send me your New 136 page 
1933 FREE CATALOGUE 

NAME 
ADDRESS 

CITY STATE 
G53 



WHOLESALE RADIO SERVICE CO., Inc. 

100 SIXTH AVENUE Just North of Canal St. NEW YORK, N.Y. 
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Service Men 



NASSAU * MIAMI 
HAVANA CRUISES 



A n Entirely New Service for Radio Service Men $11 5 ... 1 2 % DAYS 



LI ERIZ is big news for every Radio Service Man. 

If you want a radio diagram of any com- 
mercial radio receiver ever manufactured, we arc 
now prepared to give yon 

RUSH SERVICE 

Tn the three Official Radio Service Manuals pub- 
lished hy us so far, we are listing almost 5,000 dia- 
grams of commercial radio sets manufactured in 
America. 

Heretofore, von couM only get those diagrams by 
buying our OFFICIAL RADIO MANUALS. 

\Ve have, however, had an increasing demand of 
late, whereby Radio Service Men who arc not 
necessarily owners of any of the MANUALS wish 
to get one or more diagrams either published by us 
or unpublished as yet. We are now prepared to 
send yon such diagrams on a rush order plan. We 



realize that if you want one of these diagrams you 
Wont it quick. For that reason, we now have a 
special staff to send any special diagram out to you 
the same day your order is received. 

If you live a distance away front us, and cannot 
wait for the regular mail send us 8 cents extra, 
and the diagram will be sent to you by air mail. 

These diagrams come to you on heavy bond paper, 
size 9 x 12. We are prepared to furnish you every 
diagram yon possibly can ask for with practically no 
exceptions, I M ME 131 \TELY. 

HOW TO ORDER 

Just tell us what diagram you want, giving us the 
name of the radio set, the serial number of the set. 
and any other information you may wish to give 
ns. Wc will immediately mail you the diagram the 
same day your order is received. 



We have a uniform charge for this service and that is 
2*ftC for each radio diagram. 



J 



If >ou wish more than one diagram the price will be 25c each, but if you order si\ at one 
time, the price will be $1.00 for the six, providing all are ordered at one time. 

GERNSRACk PUBLICATIONS, INC. 



96-98 PARK PLACE 



{Special Diagram Department) 



NEW YORK, N. Y. 



Hotel Directory of the Radio Trade 

The Hotels on this page are patronized by the Radio Trade. Make them your Headquarters. 



In Chicago 

the BISMARCK is nearest to the Merchandise 
Mart and the wholesale district ... on 
La Salle Street the financial center . . 
the theatre district . . . and close to State 
Street Stores. 

Large, light rooms . . . super-comfort beds 
. . . soft water for your bath . . . silent 
mail signal in each room . . . four distinc- 
tive dining rooms . . . nationally known 
for Good Food. 

Send for Booklet with Downtown Map. 
Rooms with Bath. $3.50. $4, $4.50, $5, 
and $6. Rooms without Bath, $2.50. 
OTTO K. KITKL. Manager 

BI/MARCK 

HOTEL-CHICAGO 

RANDOLPH AT LA SALLE 



&1 St. Louis 



THE, 

AMERICAN 
HOTEL 

275 ROOMS 
WITH BATH 

$2.00 Up 




Ohe 

?&{fric7w Hotel 

MARKET a StVf NTH 



The 

'AmtricxnTqmix 

MARKET at SIXTH 



Our Food has made 
our Imputation 

COFFEE SHOP OPEN 
UNTIL MIDNIGHT 




Sight-seeing trips at each 
port, 3 days in Nassau, 2 
days in Miami, 2'/2 days 
in Havana. Or take 
round-trip to Nassau only 
and stay 7 days at the 
Royal Victoria hotel for 

$145 

FORTNIGHTLY 
SAILINGS BY 
S.S. MUNARGO 
ON SATURDAYS 

BERMUDA 

$45 ROUND TRIP 

Twice weeklv sailings, 21,- 
000-ton SS. Pan America 
and sister-ships, all airy, 
outside rooms mostly 
with beds and private 
baths. 5 days, including 
day at hotel in Bermuda, 
$61; 7 days $73. S.S. Pan 
America goes direct to 
dock at Hamilton. 

For Information on 
the Free Trip Slogan 
Contest, see any 
Tourist Agent or 
write the Munson 
Lines. 

All Sailings from Pier 64, 
NR., New York 

For further information 
see local tourist agent or 

MUNSON 

S. S. LINES 

67 Wall St. New York 
Howling Green 9-3300 
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NOVEMBER SPECIALS ! ! 



EVERY month we list on this page certain STAfl it items, which arc 
NOT LI ST til IN OUR CAT A I AM J. Theft' mn all specials of which 
Hit* quantities on hand are not suilieieut to calaiog them. *)ncc xottt out, 
no inure can be had. First romp, tirst served, OltDKK NOW, TODAY, 



SVOl' Sl/OI'PilCf!. The lowest prices are right on this pa go. Xo one 
ithdrrmlt* ns. Wt* meet any price on ANY NEW Merchandise. Order 
direc t from mis page and save money. 100% satisfaction on every tran- 
saction. Take advantage of these special offers. OIlDl'K NOW, TODAY. 



G-.M IMIOTO-RELA Y SWITCH 
For 110-20 Volts 60 Cycle AC. 

Tills new unit 
is an aciunl 
I'hutoclectrfc 
Relay con- 
taining a I I 
t lie principal 
parts used in 
the m uro 
cosily indus- 
trial units. It 
nics fully 
I e*iuip|»c«l with 

a visrruuN 
t pe n Cae- 
sium Cell, 
Magnetic Ue- 
lay with si*- 
olul wini I trie 
and silver 
c v n t a I! t. s. 

Transformer of in rue capacity. Aaiplilier 
Tulie. Wire-Wound i'oteimoinelrr. Conden- 
sers, Terminal Strip. Sockets. Chassis, etc. 
Tiiis unit ran be made the foundation of 
such photoelectric applications a* burglar 
alarms. door-oi»nlng equipment, illumina- 
tion control, rare timing, count inc. control 
of v 1 iii low displays ami illumination, and 
myriad other installations. The Foto-Switch 

No. I222A— Photo-Switch. 




Your Price 



$15.00 



•MEGADYNE" ONE-TUBE PENTODE 
LOUDSPEAKER RECEIVER KIT 

In Mi< front part of our catalog— get your KKEE ropy 
now — there is presented a thoroughly illustrated dtM-us- 
stun on (lie construction and opt rat ion of the MEG- 

AhVNK Receiver 
by Hugo Ce ms- 
back. editor. This 
ligenious circuit 
iv a s originally de- 
scribed in the 
July issue of the 
RAU1U CHUT 
Magazine. Kit EH 
ropy of v\- h 1 c h 
will be given with 
each purchase. 
This receiver is 
indeed otic of the 
most outstanding 

developments in the radio Industry. It ^ the first real 
one-tubo receiver which will actually operate a loud- 
speaker. Thousands of experimenters and radio fans will 
want to build this remarkable receiver. For their con- 
rcnienre, we have compiled a complete list of parts re- 
quired for its construction. These parts arc of the highest 
quality and are exactly as specified by the author. The 
following Parrs comprise the complete kit. 




1 I;.. M.S. Fixed CrytuJ He 
tectoi ; I 0 ohm Filament 
Kheostat 1 3-clrruit tuner 
for use with a .«'«»."» mf. 
tuning condenser: 1 Na aid 
type 481 1*1' 5-prong socket: 
1 1 1 a mmar I un<l type Ml.- .'3 
Variable Condcnsur ; 2 sets of 
Cinch double binding posts: 
1 Polymct .00OJ5 inf. tixed 
condenser: I XL Variudeu- 
ser: 1 Polyniet .00u2'. nif, 
tlxed condenser, or i i'olymet 
.WQo inf. fixed condenser. 
(NOTE: Only one of the 
latter two condensers is actu- 
ally employed, in the cir- 
cuit); 5 Kahnestock binding 
ImMs- I 25-ft. rull of hook- 
up wire; 2 black Hal elite 
\Vi" knobs: 1 Kur/Kascli 
vernier dial with 0 to 100 
scale reading clockwise: 1 type 
38 pentode to he. "Triad" or 
"Si.-ed"'; 1 iSakrlltc Panel 
already drilled with all holes, 
sl/e " x 10 x 3 16 inch; i 
hardware assortment. Tho 
wooden base Is not included. 

No. 2545 — Mefladyne 



★ "PEERLESS" DIRECT 
COUPLED AMPLIFIERS 




All the latest features In amplifier design have been 
incorporated in thU direct coupled amptltier. Input 
terminals for permitting phonograph attachment, and 
in addition, by attaching the proper microphone 
transformer, also dry cell batteries, a microphone 
may he used for puniic uduress worn. Any type oi 
receiver ran be connected to the Input terminals 
without fear of loss of energy. These ainhliJlcrs are 
for use wilh dynamic speakers. 

Amplifiers supply Held current of 2f.00 ohms to 
dynamic speakers. Itesistors are furnished when 
A.C. speakers «rc used. Amplifiers operate on 110 
volts, A. C. 60 cycles. 

Model SP-5003 uses 1—221. 1—215 and 1— 2S0. 
Output Is rated at 3 watts. 

No. SP -5003— Your Price S 10.05 (less tubes) 

Exactly the same amplifier, but employs a power 
pentode in place uf the 245 tube. Output 3.5 watts. 

No. SP- 5004— Your Price $12.95 (less tubes) 

Model SP-5005 uses 1—224. 1— 2.*.0 and 1—281. 
Consumption is 85 watts: maximum undlstortcd out- 
put. 0 watts. Gain rated at 1000 cycles. 55db: 
Gtdu at 10.000 cycles. M.5. input direct to 221 con- 
trol grid; output dlreci from 250 Plate. 



No. SP-5005— Your Price 



$15.25 (less tubes) 



★ SYNC H ROM ATI! ELECTRIC 
CLOCK 

Never was such a first class electric 
clock sold at such a ridiculously 
low price. An electrir clock usinj 
the famous synchronistic move- 
ment. Naval observatory time right 
from your light *i ket' No spring 
to wind, no batteries. Never out of 
Order. I.uhrlcated (or a life time 
at the factory. Enclosed in a dnst- 
proor anil shockproof genuine mold- 
ed Itakeltte case. The rase is of walnul hrown finish 
with simple but catching design. Tor 110 volts, f>0 
cycle A.C. operation only. Complete with cord anil 
attachment plug. Size 3%"x4 , ,£"xl7&". Weight 1 
lb. Sen Ice men now sell these line clocks by the 
hundreds. I;e the first in your locality to handle them. 




List Price $3.00 
lho9 — Synch r ma tic Electric Clock. 



$1.00 



pREE 




100 New llook-Ups, Etc. 
1000 Illustrations. 



RADIO AND SHORT WAVE TREATISE 

The new and enlarged S nier edition 

of our Itadio and Short Wave Treatise, 
Nn. 2.">. has tut come utT tin press — 
100 solid pages of useful Information, 
radio items, diagrams and illustrations. 
IVsitncly the prvaleM hook hi punt 
NOT JUST ANOTHER CATALOG. Con- 
tains a Inrgc editorial section with val 
tiahlo information nut found anywhere 
else. Considerable space Is devoted to a 
TREATISE ON SHORT WAVES for 
both hrchmers ami regular "hams." 
Among the new technical Information 
llntcd are the following Modernizing old 
radio sets — repairing speakers and head- 
sets — making supersets out of old stts — 
data on constructing two-volt battery 
and automobile receivers — circuit of the 
famous Gernsback Megadyne One-Tuhe 
Loudspeaker Set — short wave coil wind- 
ing data— discussion on S.W. adapters, 
converters and receivers, etc.. etc. 
WHITE TODAY*. Enclose 1 cents 
for postage. Treatise sent by re- 
turn mail. 



JFIEft 




CONTAINS 2 
STAGES SUPER 
POWER A. f. 
AMPLIFICATION 



Ideal for theatres seating approximately 3.000 people, dance Nils, schools, 
lectures, hospitals, auditoriums, outdoor gatherings, etc., etc I he gigantic 
power i at all times within control— fur that matter it can bo used in any 
home, as the volume can be regulated down to 



Supplies all necessary A. is and C. power 



kvhisl>er! 
to its own tubes, 



ELIMINATES NOISE 
AND CROSSTALK 



Operation 



te.iuires one type X2:.0 power tube, our X226 A.C. tube and twu i type X281 
rectifier tubes. Attractive crystalline finish metal cabinet. S1 **2~'J? in. 

$12.75 



Hhlpphig weight. 3S lbs 
No. SP-5006— Your Price 

★ METALLIZED PICT A 1 

A rery fortunate purchase 
mddes us to offer these 
line resistors at prices which 
surprise even ourselves - 
Prices more than Ihree limes 
lower than In our own cata- 
log. Itesistnrs are guaran- 
teed to maintain their ohm- 
age under even adverse op- 
erating conditions. The re- 
sistance element Is based on 
the famous melalli/ed prin- 
ciple which has proven Its 
superlorltv wherever arcur- 
ary and uniformity are para- 
mount reoui sites. The special 
ceramic casing of these re- 



L KKSISTOItS AT 



Values 
O early 
Marked 
on Each 
Unit 



No. SP222B. Metal- 
II Jed Resistors. NOW 

YOUR 

PRICE 
12 for 60c. EACH 



6c 



KOCK BOTTOM PKICCS 

sistors U of stordy construc- 
tion an\l affonfs maximum 
heat dissipation. A feature 
of these resistors is their 
molded end-caps, tapereil so 
they can be mounted hi all 
standard resistor mounts. Ily 
means* of their Pigtails, they 
may also be soldered in any 
convenient position. Availa- 
ble in the following sizes all 
rated at one watt : 300. 4.10. 
firtfl, S.00O. 10.000. 12,000. 
T'.O.OOO. Art fast to take 
advantage of this offer, as 
the supply is limited. Sold 
only in lots of aix or nu>re. 



k Lead-iN i 

WIRE 



1.60 



Scr\ ire in e n 
throughout the 
world are be- 
ginning to re- 
alize the im- 
portance as well 
as the advan- 
tages obtalnc.l 
through the use 
of a shielded 
lead - In wire 
from antenna 
to radio recei- 
ver. More than 
75 per rent of 
(he i-omplahits 
uf "noisy" and 
" inselcet Ive " 
receivers m a y 
he eliininati il by mcicly replacing iho 
old, uiuhlelded wire which leads from 
the aerial on the roof to the radio set 
with this new type of wire. Not only 
does It help to clear radio noises but 
to a certain extent, it makes the re- 
ceiver mote selective due to the ra pa- 
rity effect between tlu uhe e«.re and 
the metal shield. Kaslly installed. Tho 
uirc core is connected between aerial 
on the roof ami antenna post on re- 
ceiver. The outer shield is connected 
to ground. lirrry service man should 
carry at least one spare ■ oil of shielded 
wire in his service kit. 
No. 1665. 50 Ft. Roll $ QC 

Shielded Lead-In Wire. 
No. 1668. 100 Ft. Roll 

Shielded Lead-in Wire.. 

★ PORTA RLE PUBLIC 
ADDRESS SYSTEM 

Comprises M 1 « r o 
phone. Loftin White 
Amplifier and Dyna^ 
mlc Speaker. A re- 
cently completed all - 
electric A.*' develop- 
ment Incorpnrat- 
lng all the fea- | 
tu res 

R 1 ad- #9HG^- 

rautages 7 
3f the L 
llrect- Vs ^- 
:ouplc<l 
l^oft in White- 
Amplifier principle. The amphiier 
high duality two stage job, having 
some RADICALLY NEW IDEAS IN 
AUDIO FREQUENCY AMPLIFICA- 
TION and employing 1 '27. 1 '4.'» power 
tune ami i full-wave rectifier. 1c 
is remarkably free from A.C. hum. 

The design Is adaptable to all pur- 
poses, i.e.. microphone radio and Pho- 
nograph. Has an undlstorted power 
output of approximately 3.5 watts: 
SUFFICIENT TO OPERATE FROM 
2 TO 3 ADDITIONAL DYNAMIC 
SPEAKERS. 

The hurt able address system is sold 
COMPLETE WITH THE NEW RCA. 
VICTOR HAND MICROPHONE. 

Put up in a single compact and per- 
fectly balanced carrying case, the front 
f which is utilized as a ha file for the 
self contained dynamic speaker. Com- 
plete with microphone and accessories 
the weight is only 30 pounds. For r >0 
60 cycles. 1 10-1:10 votls A.C. operation. 
Shipping vseluht. :iR pounds. 

List Price. $75.00 
No. SP-501 1 — Versatile Portable Address 
System Your Price, com- 
plete with microphone. . 




$24.95 




★ PRIME 

'GREEN GIANT" 
Electric Phonograph Motor 

Induction type in del wllh newly im- 
proved, hum less motor. fepilppcdi with 
speed regulator, also "mi anil off" 
switch. Completely equipped with large 
turn- table — takes record* up to 12" in 
diameter. An ideal motor fur elect n 
fylng Ihe old phonograph. When used 
In conjunction with any amplllier on 
this Pa^e superb electrical reproduction 
is obi allied 
No. IOC — Your Price 



$7.50 



WE ART A WHOLESALE HOI SE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. nhipment is desired, plense remit 20% 
remittance, whirh must accompany n )l orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order — certified check— U. S. stamps. 



Radio Trading Co. 
25 West Broadway 
New York, N. Y. 



ORDER FROM THIS PACE. You w ill find special 
prices from time to time in this magazine. fJet our 
bit? FREE catalog for the greatest Radio Ilargains. 

Should you wish goods shipped by parcel post, he 
sure to include sufficient extra remittance for same. 
Any excess will he refunded. 



www.arnericanradiohistorv.com 



Write tc day fcrIFREEI icc Face Catalcc w 



Our New WHOLESALE CATALOG is hiphly treasured by all P A. 
men, Servicemen, Experimenters, Institutions, Dealers, Etc. It contains 
listings of thousands of items ... all BIG BARGAINS and fully guaran- 
teed! The variety of our listings embraces everything of genuine merit 



and value, from a lowly lug or screw to a J00 WATT Double Channel 
Rack and Panel P. A. Amplifier. Our Catalogs have often been referred 
to as a MODERN ENCYCLOPEDIA OF THE RADIO INDUSTRY . . . 
they are actually a liberal Radio Education J 



[AlClimm for Public Address Amplifier Wdlaiiens 



We manufacture a wide choice of Class "A" and "B" P. A. Amplifiers 
producing undistorted outputs ranging from 4 to 100 WATTS ! Special 



models are available for SOUND TRUCKS, and for single or dual channel 
RACK AND PANEL SYSTEMS. 



't C4*#IT BEt/M££ H)lD/ V¥t 4/?£ M4JWf4CH*Mf UlUN€ DIRECT TC YCU AM) SAVt YCV6TC MCD/fYY 



"^:oAsT-TO-c:oAsr , universally operated (from stokagk b vttery ok no volt 60 < yclf ao sound 

TRUCK, AITOMORILE AM) AUDITORIUM PUBLIC ADDRESS 15 WATT AMPLIFIER 

Incorporates Valitahle Electrical and Mechanical Features 



A SUPERB INSTRUMENT FOR PHONO. 
PICK-UP, RADIO TUNER OR MICROPHONE 
AMPLIFICATION! The "COAST-TO-COAST" 
Auto A.C. Power Unit illustrated is connected to 
your car storage battery, and 
Cycle A.C. 
is then fed 
to the am- 
plifier. An- 
other cable 
is al o at- 
tached to 
I -it he stor- 
_ *age battery 
— this Pro- 
ides filament] 
_nt for all the 
C" (»<iwboM amplifier tuhes, ex- 

«« ..ovoit* . w cept the g2 Rect ifier 

(which is lit from the A.C. 
supply furnished by the AUTO A.C. Unit.) You can use from 1 to 8 horn 
or cone type 6 volt D.C. Dynamic Speakers, obtaining their field excitation 
from the same storage battery. Operating the tube filaments and exciting 
the speaker field from the car storage battery considerably lessens the drain 
upon the Auto A.C. Power Unit, were same to furnish the necessary A.C. 
Filament supply and field excitation. The wisdom therefore of our system 
is self obvious ! Assuming your daily requirements necessitate the alter- 
nate use of this Amplifier in a Sound Car, and. also possibly from a light 
;ock«t (either indoors or outdoors), all you have to do is disconnect the 
plug leading to the AUTO A.C. Power Unit, and insert it into a 110 Volt 
A.C. 50-60 cycle socket, at the same time throwing a switch (located on the 
amplifier chassis), which disconnects the filaments from the car battery and 
connects them instead to a self-contained separate 6.3 vnlt secondary on 
the Amplifier's A.C. Power Transformer. An A.C. Rectifier can be pro- 
vided to use the self -same 6 volt D.C. Dynamic Speaker on an A-C. instal- 
lation, without any further changes. 




Built upon a heavy attractive black shriveled Steel Chassis, 17% 
long, 9 in. wide, 8V6 in. hitfh. The Power Transformer is air-cooled, and 
is designed to carry its full load, without overloading or overheating. A 
Multiple Choke Filtering System employed assures Hum- Free operation and 
reproduction, even if a Radio Tuner is used with this Superb Amplifier. 
The audio stages are designed to give a flat frequency response curve from 
30 cycles up to 10,000 cycles. A pleasingly effective Tone Control and 
smoothly graduated Universal Input Volume Control serves a much needed 
Purpose indeed. Three separate Twin Jacks are provided: one for addi- 
tional speakers, one for Phono-Pick-Up or Microphone (or Control Panel), 
and the other for Radio Tuner Input. Switches are also provided for the 
power line, and one for Phono- Radio. Provision is made on the rear of 
the chassis for the installation of up to 7 UY Sockets, to serve as Speaker 
terminals. A 100% Protection fuse block is self-contained. If more than 
one speaker will be used, you will require a suitable output coupling trans- 
former, $8.75 additional. On 110 Volt Public Utility A.C. Socket power 
installations—you will require a Special FIELD CURRENT EXCITER 
that provides the necessary 6 volt D.C. field current, figured at the rate of 
$7.50 Per speaker to l>e excited. 

The Auto A.C. POWER SUPPLY is furnished in two units, one, the 
converter mechanism itself, and two, the control unit and AC Voltage 
Outlet. The converter is enclosed in a compact steel shielded case] measur- 
ing 7% x 6% x 4 in. tall. Mounting hole provisions are furnished. The 
control unit can be mounted right on any automobile dash-board or steering 
wheel Post. Heavily insulated and weather-proofed leads (45 in long) with 
powerful battery clips are furnished. Can be mounted in any position, and 

is generally fastened within the hood, or the cowl . , . 

Produces 110 volts. 60 cycles, A.C. at 65 Watts ?™ tonne red. ready 
(This ampliller only requires 55 watts, leaving an JOrOWrmUiM, $40.50 
ample 10 watt reserve.) 15 WATT AMPLIFIER 

(KIT MODEL, a**etnblcd hut unwircd) 

Set of 7 Tubes {2— 237, 4—42, 1—82) 

AUTO A.C. POWER UNIT _ ** 2 - - 

JENSEN 6 VOLT "CONCERT" DYNAMIC SPEAKER Y95 



$37.50 



.$ 9.06 



T.C.A. MO VOLT A.C. AND 
D.C. (2500 OHM) DYNAM- 
IC SPEAKERS 
r^jjlim °K 1,1 diameter. Ilurtex 



ite ±2: I Ckj,| » l»>ai>hr« l rra. &i 
W it «k ulni 0, ' DUt push null 
y^^^ a foinier — state power 
MP 1 1 * cmiiloyed. ^ A ^ . 

Model t-''»00 $^«yS 



EuuliXK-d 
trans* 
cr tubes 



110 Volt D.C. 
ohm field > 
110 Volt AC. 
lUctltler tube. 



Model— equipped 



vvlUi 280 
S8.95 



245-247 "M10GET" A.C. 
TRANSFORMER 

Primary: 115 Volts. CO 
cycle*; Secondaries: 3.10-350 
Volt*, center tapi*d, at .050 
amps. : 2.5 Volts, center 
tapped, 7 amps., for 4 to 7 
tube*.' 5 volt*. 2 amps., for 
1 — 280. Mounting boles: 
2 0/16 Inch x 3Vi lncb 




$1.65 



33 1/3 AND 78 R.P;M. DUAL SPEED 
ELECTRIC PHONO. MOTOR 

* ' t tJorenior controlled. Instan- 

^ W?lH-*5 *** taneous clu.lre of eltber iP|>eed; 

Automatic stop. 12 In. tuYn- 
XBt*****} table and all fitting In- 

F« r 110 volt. 5^60*" cycle $ J 0*75 

GENERAL ELECTRIC 78 R.P.M. 
PHONO. MOTOR 
Complete with '12 in. turn a 0m a m 
table/ automatic ?j>eed con ^^#o™5 



trol. etc. 



Powerful torane. 



33 1/3 AND 78 R.P.M. 
PHONO. PICK-UP 

Ultra Ncnsltire. Euuiliiicd 
with volume control 
No finer piek-up arall- 
lohle 



$7-95 



UNIVERSAL OOUBLE BUTTON 
CARBON MICROPHONE 

Exceptionally sensitive. Pure gold 
contacts. Pu ralum I num diaphragm: 
Frequency Response: 
40 to 3500 cycles 
Resistance. 200 
obras per' button. . . 



$5.88 




RCA PH0T0PH0NE D.C. and 
A.C. DYNAMIC SPEAKERS 

Ihmdles peak loads up to 15 
Watts! 15 In over-all diam- 
eter. 15 obm voice coll. Con 
sldered tho finest speaker 
arailablet 
110 Volt D.C. Model. 1000- 

obm Field Coil 

11(1 Volt 1>.C. Model. 2500-ohm F 

■'Oil $11.95 

110 Volt A.C. Model H-winued with 
1-82 Mercury Vapor Rertltlcr Tube.. 
6 Volt D.C. Model (Kur Sound Truck*) 

Cast Iron lUffle (Illustrated) 

Output Transformer for 2 — 250 Tubes. 
Output Transformer for 2 — 16 Oass 
"It" Tubes. 



$6.95 



leld 



12.25 
15.00 
1.95 
4.75 



6.75 




GENERAL ELECTRIC 
PHONO-TABLE 

■mains a CQ£ Heavy Duty, 
sieady speeil Induction Mo- 
tor, ami (HE electric phono. 
Iiick-up (with Inertia Tune 
Arm). Sieed Control. Volume 
Control: anil Automatic Stop. 
A Switch. Is also provided for 
rptloiial use of Radio or Phnnograhh. as 
uell a*, an On -Off Switch, a Phono. Pick- up 
Impedance marching transformer. Tile End 
Table Is easily worth ?20.00 by Itself! Tlie 
finest of dull polished genuine walnut wonds 
are used. Note sliding cover and amplifier 
sheir. 24 in. tall. 26 In. 
h.ng, 15 In. wide For 
110 Volt, 50-60 ode 

A.C 

-5 cycle ° $15.95 



$12.95 



4 TUBE 10 - TO 200 
METER SUPER. HETER- 
ODYNE A.C. OPER. 
AT ED SHDRT WAVE 

CONVERTER 
Km ploys 1-57. 1— %. 
I r.8. 1— 2S0 tubes. Plug 
Into any lit) volt. 50-r.O 
A.C. litib— attach to ANY 200 to 550 
Meter broadcast receiver. Automatic wavo 
haml switching — requires 
no plug-in coils. Contains 
valuable 200-550 meter an 
tenoa booster feature 




$13*50 



TH0RDARSON GIANT SIZE 
200 MIL. 1400 VOLT 250 TYPE 
A.C. POWER TRANSFORMER 

Dimensions: 6 in. tall, 4% in. 
long. 4% lit. wide — shipping 
weight, 18 lbs. J 1'rimary: 120 
volts, tapped at 100 ami 110 
wits. Wattage ratlriK : 375 wattsl Second- 
aries: High voltage. 700-700 (at no load). 
1300 voil* at 200 tolls., center tapped. Fll. 
No. 1: 7.5 volts. 2,5 amps., center tapped. 
Fll. No. 2: 7.5 volts, 2.5 am Us., center 
tai»ned. Fll. No. 3. 2.5 volts, 11.0 amps., 
•-.•titer tapped. Fll. No. 1: 1.5 volts, 2.0 
amps., center tapjted. tTbis 
latter winding does not have 
to be used, but Is available 
if ever neeessary. ) 




$6*95 



26 WATT FOUR STAGE CLASS "B" 
SOUND TRUCK AND AUDITORIUM PUB- 
LIC ADDRESS AMPLIFIER 

■ ~ m_ ~: , Tr% Kruploys 2 — 56. .1 — 
J^J 4tf. 1 — 83 Tubes. 

Oraw* 110 Wall* 
— ideat for sound 
Trucks. If desired, 
can f urn iah D.C. 
Field Excitation to 
from one to four 
InOO ohm, or. from one to eight 2500 ohm 
born or cone type dynamic units. Can also 
i.berate 1 to 8 A.C. or evternally self tve- 
tltled speakers. Contains microphone pre- 
amplifier state. Excellent for amplification 
of Phono-Microphone or 
Radio Tuner Inputs. Fully 
ileserlbt'd in our cata- 
log 




$59.50 



SUPER-HETERODYNE I.F. 
AND R.F. COIL KIT 

Comprises 1—4 Clang .Q003G 
Mfd. Oscillator Tracker sec- 
tion edvdpped De.lur Vari- 
able cunden*er, 1 — Loosely 
rou pled 176 K.C.l.T. Unit: 2— Closely coupled 
I.F. Fnlt: I — Hand Pass Pre-Selector An- 
tenna Coll: 1— Detector Oscillator find HP. 
Coupling Coll: 1—22 Mllldieiiry R.F. 
Choke: 2 — Fully deSorlhtive 
, 'Super-Ilet. , ' nine Print dla 
grams. All colls fully 
shielded 



$9-^5 



245-24? TYPE POWER 
„ TRANSFORMER 

Furnished with two 2% Volt 
Wlndiusa! For 7—2^ volt (1.75 
amp.) or 12— l.o amp tubes 
2—245 or 247. 1—280. 115 volt 
A.C. Primary. 375-375 volt, no .\f.A. high 
voltage secondary, center tapped. 2.5 volt, 
12.25 ;i mps., center tapped, for 7 to 12 2\k 
volt tubes; 2.5 volt. 3.0 amps, center tapped 
for 1 or S— »y« or 2l7*s; 5.0 volt ?0 
amns.. center tapped for 1— 
2*0. Mounting holes: 3»4 in. 
I »% in- M in. high. 
ILited : 85 watt* 



$2.65 




WESTON METER EQUIPPED SET AND 
TUBE ANALYZER 

Makes These Ten Vital 
Teats— Rivals the per- 
formance of much more 
costly and bulkier set 
analyzers and tube test- 
ers! (Kmpluys a 1000 
obm Per volt WESTON METER! : TEST No. 
I: D.C. Votts. 1000, 500. 250, 50, 10, 5: 
TEST No. 2: A.C. Volts. 1000, 500. 250 . 50, 
10, 5: TEST No. 3: D.C. mils, 100, 20, 5. 
h TEST No. 4: A.C. mitt, 0 to I ; TEST 
No. 5; Ohms, 0 to (0.000; TEST No. 6: 
Ohms. 0 to 100,000; TEST No. 7: Capacity, 
.0001 to 6 mfd. (In two ranges); TEST No. 
8: Frequency, 10 to 1000 cycles; TEST No. 
9: Tube Tester (Tests ALL Tubes— lncludin B 
latest 7 Prong types!); TEST No. 10: COM- 
PLETE SET ANALYZER. 
Makes these, following voltage reading a: 
Plato to Filament. Plate to Cathode, Plate 
to tirld, Swceii-Ortil to Filament. Screen- 
i;rld to Cathode, Orld to Cathode, Spa<-e 
Charge Grid. Pentode Crlil. Filament Volt- 
ages. Rectifier Plate Voltaire* (A.C. and 
O.C.) Filament to Chassis. Orid to Chassis 
Plate to Chassis, etc.. etc., etc. Furnished' 
romplcte with following anrssories: Highly 
insulated Test Cables ami Prods, with read- 
ily removable photto needle contacts; Seven 
wire extension cable with 6 prong Test Plug 
and 4-5-7 prong adapters; Calibration Charts; 
Full Instructions, etc. 8' 4 x 8\ x 4%. 

Fully assembled — ready for 
immediate use' 



$39*50 



ORDER FROM THIS PAGE, All prices shown on this paste are sub- 
ject to a 2% ca*h discount ONLY if a full cash remittance is sent with 
order. C.O.D. shipments are made on receipt of 20% deposit remittance. 
We accept checks, stamps, and money Orders. AH our merchandise is 



FULLY GUARANTEED and your satisfaction is accordingly unreservedly 

assured. You will find it a pleasure to confine your purchases to the 
responsible "HOUSE OF COAST-TO-COAST." When in New York, by all 
means visit our SALES-ROOMS — free auto parking} 



COA 



123-R west l7ti?St.,NewY©rR.N.Y. 



www.americanradiohistorv.com 





SUPREME DIAGNOMETER 
AAAI— $147.50 



& 



SUPREME TUBE.O. METER 
Model 66— $59.75 Stand, extra $7.50 



SUPREME ANALYZER 
Model 56— $56.25 



All prices net f. o. b. 
Greenwood, Miss. 



tee theAe Jobh&tb. today 



"SUPREME" DISTRIBUTORS 

ALABA MA 

Birmingham 

Birmingham Klectrlc Battery Co. 
Mobile 

.MrConln. Lyons Hardware Co. 

ARKANSAS 

Little Rock 

Pones Bros. Hardware Co. 

CALIFORNIA 

Los Angeles 

KlerUltT & ltavehsrroft. Inc. 
San Francisco 

KterultT Ravenscroft. Inc. 

COLORADO 

Denver 

llendrle & Holt dorr Mfp. & Supply Co. 
CONNECTICUT 

Hartford 

Hairy & Yonhtf. hit 

Uadlo In im f ion Service Co 

DISTRICT OF COLUMBIA 

Washington 
Capllol Uadlo Wholesalers 
GEORGIA 

Savannah 

Frank Corporation 

ILLINOIS 

Chicago 

Newark Klectrlc Company 
Springfield 

Central A Wo Equipment Co. 

INDIANA 

Indianapolis 

Van Camp Hardware & Iron Company 
IOWA 

Dubuque 

Crescent Electric Supply Company 
KENTUCKY 

Louisville 

Harbison & OathrUriit Inc. 
Paducah 



Send coupon, now, for complete 
catalog, showing all the new SU- 
PREME INSTRUMENTS, kits, com- 
binations and service-men's parts 
and accessories. 

Now ... the name "SUPREME" glows with added 
lustre as the most diversified service line in the 
Industry — over thirty new instruments, combina- 
tions and kits, and myriad attractively priced 
parts and accessories. 

Ask any of the "service-jobbers" fisted on -this 
page — get a demonstration of the instrument that 
every real radio-man wants — SUPREME D'AG- 
NOMETER AAAI. Explore the pages of the inter- 
esting, new, free catalog, waiting for you. Try 
any and every make of instrument, but buy none 
until you have seen the "SUPREME" 1933 product 
— "Supreme by Comparison." 



It nodes -Bur ford Com pan; 
New Orleans 



LOUISIANA 

Carbine- Ha ran* Mach. & Supply Co. 

nv 

MAJf 



Electrical Supply Company 
" * I N E 



Randolph 

O'Connor & iloran* 
Baltimore MARYLAND 

Stewart- Warner Sales Company 
Boston MASSACHUSETTS 

Su^er Electric Supply Co. 
Lansing MICHIGAN 

N. L. Offenhaucr 



>•■ (I| ••||IIMMII«llll««IMIII<f •••• 

SUPREME INSTRUMENTS CORPORATION 
442 Supreme Bldg., Grunwood, Mitt. 

Send me. free of cost or obligation, the 1933 SU 
PREME SERVICE catalog, now ready. 

Ndffli. 

Add rots _ 

City S««t«. 
Jobber's Name 
Address. 

M II 




MINNESOTA 

Minneapolis 
Jalisco Manufacturing Co. 
Wlnne Sales Company 

MISSOURI 

Kansas City 
Sterling Uadlo Company, Inc. 

St. Louis 

Van -Ashe Hadlo Company 
Walter -A she Hadlo Company 

NEW HAMPSHIRE 

Manchester 

Uadlo Service Laboratory 

NEW YORK 

New York City 
Sun Uadlo Company 
Wholesale Uadlo Service Co. 

Schenectady 

Maurice Schwartz & Son 

NORTH CAROLINA 

Zebulon 

jny 

OHIO 
Cincinnati 

M. \v. Fantle Co. 
Cleveland 
The M & M Company 

OKLAHOMA 

Tulsa 

Oklahoma Uadio Manufacturing Co. 

OREGON 

Portland 
Wedel Company Inc. 

PENNSYLVANIA 

Philadelphia 
M & II SportlnK Goods Company 
TENNESSEE 

Gallatin 

J. A. Sloan Company 
Memphis 
Orgill Brothers & Co. 

TEXAS 

Austin 

Walter Tips Company 
San Antonio 
Southern Equipment Company 
WASHINGTON 

Seattle 

Wedel Company 
Spokane 



Spokane Radio Compan; 
Charleston 



WEST VIRGINIA 



Hond- Uldcr- Jackson jQpmPan^ 
Milwaukee 



WISCONSIN 



Uadlo Paris Company 
Sheboygan 

I, J Koepsell Company 



www.americanradiohistorv.com 



For the First time in history a receiver is guaranteed to outperform 
on every count, any other radio right in your own home — or your 
money back! . - 

McMurdo Silver 





If the finest of anything can have a price — that should be the price of the 
CB1. It is Silver-Marshall's Custom-Built sister radio to the 728SW. It has 
13 tubes with "bong" enough to fill a cathedral. Its speaker is an exclusive 
new auditorium model that, alone, weighs 42 pounds, with a voice coil 
1 l A inches in diameter — equivalent to 4 ordinary speakers and an extra 
stage of audio. That speaker is rated at 1 5 watts, giving the receiver an 
all-wave sensitivity almost impossible to measure. 

Into the CB1 has been built every feature known to the S-M Laboratories. 
And they have produced 39 major radio developments in the last eight 
years! 

We could go on for pages listing its technical perfections, No wonder it 
is brass plated, brushed, buffed and lacquered like the finest laboratory 
instrument. It is a laboratory instrument. And each one personally tested 
and approved by McMurdo Silver. 

Available both as a matched assembly installed in a beautiful accoustically 
selected cabinet and as a chassis. 

And remember — guaranteed to outperform anything at any price — or your 
money back. 



Why is Silver-Marshall Custom 
Built equipment used by the 
United States Navy on the 
Akron, the largest dirigible in 
the world? 

Why is it used as official equip- 
ment by important airports in 
all parts of the country? 

Why do you find it on famous 
sea-going private yachts? 

Why is it selected by the Chief 
Engineers of almost every im- 
portant broadcasting station? 



Write for technical description, logs of world-wide reception and prices. 

SILVER -MARSH ALL, Inc. 

6419 WEST 65th STREET « «< » » CHICAGO, U. S. A. 



